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PREFACE 


Our native mammals have received the attention of many 
competent authors The resultant books have made available 
much information which long lay hidden and was largely un- 
available to those most interested Unfortunately, these 
volumes have dealt almost entirely with the mammals of a 
particular state or region or else have been prepared to serve as 
a guide to the habits and distribution of species inhabiting a 
larger area Of the former, Lyon’s “Mammals of Indiana,' 
Warren’s “Mammals of Colorado,” and the “North American 
Faunas” of Bailey and A. H Howell are especially fine 
Anthony’s “Field Book of North American Mammals” and 
Seton's “Lives of Game Animals” have filled a very pressing 
need 

Nevertheless, the author has long felt the need for a single 
volume which would include the characteristics and habits of 
North American mammals in more derail than has previously 
been accorded these subjects Such a volume should pre- 
sumably act as a reference text and be of more than passing 
interest to the lajmian, teacher, and professional zoologist 
alike To be of the greatest value, the subject matter of such a 
volume should treat broadly of the entire field of mammalogy, 
with chapters devoted to reproduction, food getting, behavior, 
economic uses, and kindred discourses Perhaps the nearest 
approach to this style has been Cabrera’s admirable “Manual 
de Mastoioologia” ot Weber's ’ Die Saugewece ” Unfortu- 
nately, the former is dilficcit to obtain and “Die Saugetiere ’ 
IS likewise rather inaccessible to the student of mammals 
Moreover, m both volumes the emphasis on structure and 
habits IS obviously not on North American forms 

Vll 
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The present volume js designed to fill this need It hardly 
seems necessarj to add that a dozen volumes of this size would 
be required to treat the subject matter adequate!) It is hoped, 
howeser, that the inquisitive reader may find without long 
search within its covers the salient habits of our native 


mammals It mav even fTrore an incentive for the young 
naturahst to commence field observations of his own 

Let no one beiie\e that the lives of our wild m a mma l s have 
been completel) catalogued Our largergame animals, because 
of economic considerations, are relativel) well Iwnown, and 
this is in a measure true of cercatn rodents, w hose habits have 
been studied onlj in enough detail to suggest proper control 
measures ^Mlat do we know, other than in a ^ery general 
waj of the tio) shrew, billions of which are found oter a 


greater pare of North America^ ^T3e*‘e do the migrating bats, 
which flee the hostile oortbero winter, pass the months of 
snow and cold^ ^Tien do the different species of bats have 
theif fruitful mating^ Is it m the fall, late winter, or earlj 
ynng months^ How do nets bom moles appear, and how long 
do thes remain m their subterranean Dest> What do these nests 

01 a blacV bear a raccoon, or a fox’ Has man et er set ct es on 
the netvbom of the bissinsU or of any one of a thousand 
dilferenr species on this conrmeoP Who has spent long hours 
s^d> mg our common harbor seal so that he knows ,ts w at-s^ 
The buiTOu speems of our numberless ground squirrels have 
.1, mod,fj .h..r 

™'>ronn,rot5^ Hq« do the sVm 

“o i "h-h 

. « T Th= more rfTort and 

T ‘’‘’r' no TTorres, has 

X? .V: r —log, 

1-.^ S.P.. ,hc hrer FS„ of .h, ps.t erntu^. sshen .hr 
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m\eDtion of the cyclone trap made it possible to capture large 
numbers of small mammals, the branch of science known as 
mammalogy has made great strides The advance in our 
knowledge of sptematic mammalog}' and distribution has 
been particular!} gratifying Ne\ertheless, a promising held 
of investigation a\%'aits those who are willing to spend long 
hours afield, collecting and observing m their natural haunts 
almost any species of North American mammals 
For information relative to methods employed in securing 
and preparing specimens in the field, the reader is referred to 
Anderson’s “Methods of Collecting and Preserving Verte- 
brate Animals,” Bulletin 69 of the National Museum of 
Canada Equipped w ith this guide and a few dozen snap-back 
mouse traps, the i eriesc tyro catmot fail to carch a feiv species 
m any neglected field or wood lot 
This volume includes all the mammal families of North 
America, from Panama to the Arctic Barrens Obviously, less 
IS kno^vn of tropical mammals than of those of temperate 
zones, not because of any scarcity of species in the tropics 
but rather because fewer naturalists have studied there 
The author has drawn freel) upon any and all sources One 
of the most prolific of these has been the Journal of h\am~ 
malo^, which contains a veritable storehouse of facts relatne 
to North American species Thanks are extended the New 
York Zoological Society, which has granted permission to 
use, m part, a paper of mine which appeared m its Bulletin 
The drawings, except where noted, have all been made 
expressly for this volume by Lloyd Sandford under my super- 
vision Many, if not most of these, have been made from live 
specimens at the New York Zoological Park or elsewhere 
A fevs have been psepaced fc«Mn alcohoUc specimens vn the 
Cornell Univ'ersicy Museum 

The author is grateful to Dr E Laurence Palmer for a 
critical reading of the entire manuscript 
Ithaca. N 1 W J HaMILTOV, Jr 
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CHAPTER I 


THE ANCESTRY OF MAMMALS 


The principal en^ ironmental changes that ha\ e occupied the 
world during the past nearly half billion years and the parade 
of bizarre animals which have paralleled these changes 
proMde an engrossing stud) Space does not permit detailing 
the changes during the Paleozoic era, but a brief account of 
Mesozoic life is necessary if we are to be prepared for the be- 
wildering array of mammals that reached their culmination 
during mid Cenozoic times 

Abundant testimon) uncovered in the earth s rocks has 
provided scientists with a clue to the mode of mammalian 
descent Huxlej believed the ancestry of mammals could be 
found among the Amphibia, although it is now generallj 
believed that mammalian descent is traceable to reptilian 
stock This latter view was held by Cope and Owen, both of 
whom made outstanding contributions to our knowledge of 
archaic mammals, and it is the accepted view toda) The 
phylogenetic history of the very mammal like c>Tiodonts and 
other therapsid reptiles is not complete, but it appears to be 
well established chat these reptiles were the direct forerunners 
of the mammals 

MESOZOIC LIFE 

During the more than 100 million years of the Mesozoic, 
the climate and land masses of North America under^sent 
profound changes, the more prominent of which must be 
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bnefl) re\ie\\ed to better picture the reasons for the donu 
nance of reptiles and the beginnings of mammalian life 
Daring the Triassic and Jurassic, Eastern North America 
under%\ent little change m outline, the land extending east 
ward several hundred mites into what is now the continental 
shelf Extensive epeinc seas invaded the site of the present 
western Cordilleras, and North America w as broadij joined to 
Asia b) an extensive land connection The great mountains of 
the Pacific Coast and the northern Rockies were rising An 
and climate and seasoaall} cool conditions are thought to 
have existed Great forests of pines, cjpresses and sequoias, 
c}cads, which dominated all other plants, countless varieties 
of huge ferns, and giant horsetails were common The seas 
swarmed with immense dolphin like ichthyosaurs and long 
necked plesiosaurs while the swamps supported a varied 
reptilian stock Included among these were the huge dino- 
saurs some such as Brontosatavt 
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we find the continents again emerging and great mountains 
rising in western North America Glacial conditions existed 
in Colorado at the close of the Mesozoic, but eJseuhere the 
climate was mild The flowering plants, in the form of fruits 
and grasses, \\ ere beginning to appear and undoubtedly plaj ed 
a significant role in the ascendance of mammals The rapid 
dispersal of angiosperms brought on great diversification 
among terrestrial animals Huge marine plesiosaurs and scaled 
mososaurs swarmed in the shallow seas Practically all the 
gigantic brutes which had followed diverse lines through 
the 140 million years of the Mesozoic were overspecialized 



Fto 1 — ^The skull of Cjnegnathut fUijnft z nutnaul hie rept le Tlie reduction 
of the seseul hones of e repciliio nund ble ere here shown and foreshadows the 
s Dgle deatary bone of the mandible wh ch matomah retaio (.Aftrr Brtm ) 

but continued to thrive m the extensive inland seas and 
tropical marshes of the continent 
Mammals were scarce, but with the decline of the mammoth 
reptiles which had so thoroughl) dominated the world for 
millions of years, they tended to increase not onij in numbers 
but in size During the Mesozoic however these archaic mam 
mals were all of small size, scarcely larger than a chipmunk. 

THE RISE OF MODERN MAMMALS 
It IS to the Cenozoic or Modem era, estimated to have 
covered a span of 60 million >ears, that we must look, for the 
rise of mammals Tremendous tracts of land, formerl) occu 
pied b> extenstv e inland seas and wide marshes, w ere uplifted, 
mountains arose and w hat had once been a subtropical humid 
countr> was transformed into a land of plains and and deserts 
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Migration was largelj impossible because of the barriers 
imposed by the uplift The majont) of reptiles, now hope- 
lessly so overspeciahzed could scarcely readapt themselves 
to such radical changes m the environment Not able to ov er 
come such an insurmountable obstacle, the majority of rep- 
tiles, including all the giants, faced extinction 
Records of life from the transition of the Mesozoic to the 
Cenozoic are notably scarce and have left much room for 
theorizing Simpson* remarks on this dramatic change by 
stating 


h n as if the cnrtain wert rang domi suddenly on a stage where all the 
lead.|^rol«ss-efe taken by reptiles especially dmosams in great numbers 
immedutely to reveal the same 
at ^ “ v'hich the dinosauTS do oot »pF«*f 

elvl! b!"!! f ‘7 »«pemumerar.es and the leading parts are all 
pUjed by martmuU of sort, barely hinted at m ih^ 
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The progressive mammals of the lower Eocene were all 
immigrants, presumabi) of Asiatic origin, for these new 
comers appear in North America and Europe at approximately 
the same time Extensive land connections between Alaska 
and Asia existed and formed a suitable passage for terrestrial 
species Hoiv bizarre the indigenous giants must have ap- 
peared to the small immigrants t Perhaps the migrant most 
familiar to the reader was the little ancient horse (^Eohzppus) 
no larger than a house cat The short neck, arched back, and 
slender limbs, with four functional toes on the fore foot and 
three on the hmd, did not entirely disguise their equme appear 
ance The fossil record is so complete and abundant that it 
seems safe to infer that these pygmies abounded in the early 
Eocene forests Small tapirs, scarcely larger than a collie and 
totally unlike those of the present, were common Another 
small form, TrtgomUstts, known only from imperfect remains, 
appears to represent the beginnings of the great ruminant 
tribe Small monkey like creatures peered from their arboreal 
retreat at the lumbering archaic amblypods, soon to dis 
appear from the earth The weaseHike forms and forerunners 
of the dog tribe are not yet known 

It should not be imagined that all archaic forms perished, 
or were displaced by more adaptable forms Our common 
opossum is a striking example of a living prehistoric beast 
that was once contemporaneous with the giant reptiles That 
It has changed little since the late Mesozoic is attested by 
finding skull fragments essentially the same as those of our 
present form These fragments indicate a smaller animal which 
roamed parts of Canada 70 mtllion years ago This constancy 
IS the more remarkable ^^he^ ^^e leam that striking changes 
can occur in a few million jears Some mammalian groups, 
originating as dog-sized species, attained the bulk of an 
elephant only to disappear completely, all la the course of 
20 million years 

Eocene Mammals. Tss*© great divisions of mammals occur 
m the early Eocene One group, the archaic prlmltl^e forms, 
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The others comcri^P m ^ °° modem descendants 

relationships and w erf- ^ modem descendants and 
m^mmals C 

extremel) small brains anA u * characterized bj 

and feet All were plantigrade'' 

EASTS' 'Ee io«er 

of an) mammalian order at*! ” "Ee longest knorvn historj 
Age of MammaU These’, '“""'/“'’•’'o that of the entire 
in) and inconspicuous mammals. 



>-"oi™onl) from imperfect .1 .. 

auous scieniisi, ,o ^t^e crrf ' are belies ed bi 

, ““;j“«“rnils, or the e^h '"’'«■ 'Eo inon(^ 

‘ne ArabUpojj 

*triLjnp Sir* Ti, ancient hoofpj 

amcnr ri, **’orr.foote<l u ” some of 

'’nun and inadequate 
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grinding teeth probably led to its downfall at the close of the 
Eocene The Condylarthra were primitive ungulates, appear- 
ing, however, more like carnivores with their Jong rails and 
short dog like limbs Some species reached the size of a tapir 
The Creodonta were an archaic assemblage of carnivores, 
still handicapped as were their contemporaries with low bram 
organization To this group we must assign the ancestry of 
the carnivores, although the creodonts, unable to withstand 


F:o 3 — Tbe Brontcthfr um of the OUgocene bed a br»:a sceecely larger than a 

Run $ fisc (_Afirr MilUr enJCiJltj Smifhsenien Scmt fie Snni ") 


competition from a changing world, disappeared m the middle 
Oligocenem America The) did persist much longer than their 
archaic mammal confreres and are of major signihcance in the 
ancestral album of the Mammalia 
In the late Eocene, existing mammals de\ eloped greater size, 
particularly notable among the hoofed bro^vse^s The) w ere 
essentiall) mammals of the uplands and di\ersjfied enough to 
li\ e m the trees, m the ground, m shallow seas, or above all, 
to lead a terrestrial exisrence on the earth s surface Prominent 
among these was Epthtppus, a small horse but slightl) larger 
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than Its diminutive forebear, already losing the splints of the 
hind foot and with the teeth foreshadowing those of a more 
advanced stage Small, swift footed r hin oceroses and diromu 
tive tapirs abounded The great cats had not made their 
appearance, nor v\ ere the true Carnivora present to any appre- 
ciable degree, although they were slowly usurping the waning 
creodonts Archaic pocket gophers were present and appear to 
have changed little in their descent to the present 
Oligocene Mammals Genial climates were characteristic of 
the Oligocene Lands lay near sea level and North America 


was a great humid zone, at least near the sea The prophetic 
Oligocene ushered m no end of new mammals, many’ of mod 
ernized t>^ and distinctly recognizable as the predecessors of 
modem forms During the middle and lower Oligocene, 
opossums, moles, and shrews were abundant Many of these 
may have immigrated during the geologically short period 
when Europe was )omed to North America by a land bridge 
"ere well represented and have sup- 
phntKl tht archaic aeodonts We find a diversified loc of 

10 come In addition to these, small weasel like 

"> “n, ongo 

contrast to the numerous families 
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The upper OUgocene mammaliao fauna vi as an indigenous 
one The families of carnivores were still limited, but the 
dogs and cats progressed and formed a w onderfullj diversified 
fauna None were larger than a well-developed German shep- 
herd dog, but undoubtedly in their variable assemblage were 
the ancestral stock, of manj present-day forms The cats, some 
approachmg the cougar m size, were well represented and 
here we find the earlj sabre-tooths The hoofed animals were 
extraordinaril} abundant, but the ascendanc) of the arti 
odactyls oi er the perissodacc) Is had commenced The formet 
were represented b> the oreodoocs, some of which were not 
unliLe the wild boar m appearance and w ere as Scott believes 
the beginning of the proboscis bearing oreodonts, which at 
tamed such bizarre structure in the Miocene The most famous 
of the wild pigs were the giant eotelodonts Manj extinct 
genera of presenc-da) rodent families flourished 
Miocene Mammals The hliocene has been called the 
Mammalian Golden Age The prevailmg cool and semi and 
conditions tvroughc great changes m the vegetation endless 
grassy plains providing limitless food for the herbl^ores 
Adaptable groups responded to this change and became 
grazers, with profound modification of the cheek teeth re 
sultmg The brow'sers had low-crowned teeth that became 
rooted earl) in their dei elopment, the teeth w ere presuraabi) 
adapted onl) for mastication of succulent leaves and t^\lgs 
Those species with a plastic organization were undoubtedl) 
able to mold their wajs to this new eniironmenc of grass 
and as a consequence high-crowmed cement-co\ered teeth re- 
sxdted which continue to grow until ad\ anced age Such cheek 
teeth w ere e^ olved to resist the abrasi\e nature of the grasses 
Other species, Jess adaptive, were not able to keep structural 
pace with the changing environment and were doomed 
Throughout the Miocene, the fossil record jields abundant 
testimony that the hoofed animals were dominant and paraded 
over the prairies m amazing vanet) Three-toed horses 
aboimded but a trend coward the unguligrade gait was ap- 
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'T *e lateral toes were much 

l^uccd. Such a condition is found in N.ihpparhn (Fig. 4) 
me weight IS *us centered on the middle digit This, Lr^ 
over resulted m a lengthening of the leg, vvhich again re- 

to these little horses, for the prairies abounded in fier« cami- 



4 TV hone i - 

t'M^'lonVlcggrf onel'’a'ndT‘“ '^>'“°teroses 

'■er)- abundant, less so were tan' massive, wer 

“"er Miocene were an awJ^'” <*=licotheres of th 
■ttse hotse-liLe creature in"' ^‘.““'^^ttj-l group. Thi 
other than its feet^,^'sima,i'^"’“"j- ^I«t 

’■■’.V""' -hat sSntd'r.':f':;:LtLt 
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creature could possibly have been from the same animal The 
relation to the horses and rhinoceroses can scarcely be ques 
tioned, but some svould erect a separate order for these pe 
culiar mammals 

Of the artiodactjls, iniciiature camels (^tenomylus^, scarcely 
larger than a deer farvn and totally unlike present-day species, 
roamed on the and plams Grazing oreodonts were still com 
mon while peccaries and giant boars (JDimhyus) as large as a 
bison rooted m the soil The tragulid (Syndi,cerjs\ charac 
termed by grotesque horns on the face, suggests from its 
appearance possible ancestry of the deer and the giraffes, 
although this has not been demonstrated The deer were 
represented by a small hornless genus, Blairomnyv, probably 
ancestral to all American types of deer and Mirycodui, pos 
sessed of branched antlers This deer was a tiny creature, not 

more than 20 inches high at the shoulder 

Pliocene Mammals The Pliocene is a long epoch of cooling 
culminating in the marked glacial climates of the Pleistocene 
Some shores svere bathed in increasingly colder currents, 
while the interior western plains experienced a more severe 
climate Pliocene mammalian remains ate conspicuous only 
by their scarcity , the mammal life of the late Tertiary is still 
incompletely known Of the rummants, several species of 
pronghorn antelopes abounded and some paradoxical crea 
tutes havmg affinities w ith both the antelopes and deer, were 
not uncommon Deer were well re^Kented most of them 
showing little similarity with recent forms Cra,;.»c™r from 
the lower Pliocene had three antlers These early deer were 
all characterized by small antlers with broad heavy ^dicl« 
quite unlike those of existing Huge camels 

rW«i) towered 15 feet high, while their smaller 11“““ 
relatiseswerevery numerous Thecamelswemextraordinar.ly 
abundant during this period and quite probably maW the 
immense herds of bison and antelopes of historical timm Of 
thenonrum.nants peccaries were common a prominent mem 
ber of the Pliocene being set) similar in size and appearance 



to the collared peccary of today. Some genera attained the 
size of a \nld boar but t\'ere not to reach their culmination 
and eventually disappear until the Pleistocene. The Perisso- 
dactyla were abundantly represented throughout North 
America. The long history of the horse was continued and 
we find Plhhippuj a tnonodactyl genus, for each foot has but 
a single hoof The slender legs are a /eactrre of this horse, 
while the character of the teeth, which continue to grow until 
old age, together with increasing size. lends an appearance 



Fta 5- — T^e »ho«(tuste« tuediheirBafl<^i^ 

\m lo in the tolt rw»4 Miocene steaffip* The »r«>ioefi thowa teM 

found in Donlc} Countr, Tes^t 

which is not unlike that of our o\m 5 ponies. The sturdy 
Pltsibtppus of the upper Pliocene had attained essentially 
the characters of modern horses, except for minor differences 
which persist m the skull and teeth Rhinoceroses still 
abound^ in the Lower Pliocene and w’cre of a diverge order, 
some were heavy and shon-Iimbed like the present African 
species, while others were built for greater speed and v'^ 
possessed of relatively long limbs and a small trunk. The 
aberrant clawed chalicocheres have become scarce and prob' 
ably disappeared m the early Pliocene 
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The Proboscidea had not yet become dominant in North 
America, but were represented by several long }awed mas- 
todons, almost as large as the later mastodons These titanic 
beasts had long jatvs provided with shovel shaped tusks, 
adapted to digging or up- ^ M 

rooting plants Trtlophodan ^ ' — 

(Fig 5) was almost as large f 
as the mastodon 


Rodents were well repre /Me Ui 
sented and of modern charac / y 
ter Many genera are repre- H 

sented m North America at I 

the present, although few 
species persist One of the 
most bizarre lower Pliocene 

rodents was the horned T “I o . 7~r.'t i. 

, riQ 6 — Restoration of Efiaulm bat 

gopher nptgsulus (Fig 6), t&tn an eatmet gopher like rodent (,Afrtr 
which Sported a pair of sub- and GtdUy Smuhtntan Seuntife 
stantial straight horns m 

frontof theeyes TheMylogauIidaeww-erelated tothepresenc 
day primitive mountain beavers (Aphdontia) and were remark 
able for their specialized teeth, a single tooth m each jaw 
being enormously enlarged and complicated at the expense of 
the others, which were much reduced One genus, mdeed, had 
a horn developed on its nose 

In this flourishing fauna of herbivores, one might naturally 
expect an equal de\elopment of the carnivores, and we find 
this to be true Great bear dogs (Daphoenodon'), approaching 
wolves in sire, w ith long massive tails, short powerful limbs 
and digitigrade feet, undoubtedly were successful in striking 
down the little horses, but them ceech mdreace an omnivorous 
diet Some of these bear dogs, so called because of their 
affinities with the bears, approached their ursine cousins m 
size The terrible sabre toothed cats had made their appear 
ance but none were large Even at this earl) age \\e find, 
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awong tiiuscelids, the \seasels, wolverine, anti skunks be 
coming separated from their ancestral stock 
Edentates were among the dominant mammals of Neo- 
tropical America from the Miocene through the Pleistocene, 
but though the nine banded armadillo alone sorvnes in the 
United States today, the xenarthrous edentates were well 
represented as far north as Canada, where the) spread durmg 
the Pliocene The huge ground sloths which are associated 
with the Pleistocene had scarcely made their appearance m 
North America in earl) Pliocene times, bur the huge armored 
gl)ptodonts ranged throughout southern United States, 
reaching their most biaarre development in South America, 
hots ever, tvhere these giant armadillo like creatures attained 
a length of 12 feet and stood shoulder high to a man 
Pleistocene Mammals The geological!) brief Pleistocene 
t%as a critical period for all life of the glaciated lands Sue 
cessit e ice sheets mantled most of North America as far south 
as the vicinu) of New York, Cincinnati, St Louis, through 
Omaha, thence nonh to a line several hundred miles south of, 
and Toughl) paralleling, the international boundary Great 
ice caps coi'ered the higher peaks of the Rockies and Sierras 
These enormous ice sheers are thought to ha\e been a mile 
thick in places Eiidence points to successive glaciation, 
alternating iMth in arm stages, in which such southern specie® 
as the imperial mammoth, peccary, and tapir msaded the 
regions once capped b) these ice sheets As the ice again 
blanketed the continent man) polar forms recreated before 
It Mute cNidence of this ma) be found in the musk-ox 
remains of Indiana and the man) hnds of the extinct nnooH) 
mammoth, some as far south as Arkansas 
The Pleistocene fauna of North America was notable for it® 
great NNcalth of huge mammals Continual immigration from 
South America and Asia swelled the already rich indigenous 
fauna, so that the Naried mammal life would indeed haNt 
excited a museum collector could he head an expedition into 
this strange Iwing world Of all the inhabitants of the Pin® 
16 
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tocene plains and forests, perhaps 
the most striking %\ere the mam 
moths, the variable antelopes, many 
species of horses, great fanged cats, 
and immense ground sloths Most 
of these are extinct but constitute 
representatives of North American 
genera now livmg 

The Pleistocene Proboscidea were 
the most striking animals of North 
America Their history is quite well 
known Not only have entire skele 
tons been preserved and e%en the 
flesh of animals recovered from rhe 
frozen gravel of the tundra, but 
realistic and spirited drawings of 
Paleolithic artists give a clue to 
their seasonal appearance Origi 
nacing in Africa, thej became wide- 
ly distributed throughout Europe, 

Asia, and North America by the 
Pleistocene The mastodons and 
mammoths, while appearing super- 
ficially alike, differed structurally, 
notablj in the cheek teeth Ail re- 
cent proboscideans have onlj a 
single pair of anterior teeth, the 
prominent tusks, which attain enor- 
mous proportions The mastodons 
possess low-crowmed cheek teeth 
not unlike those of pigs, and, as 
with other mammals, many or all of 
the cheek teeth are in place simul- 
taneously On the ocher hand, the 
cheek teeth of mammoths (andpre- 
sent-daj elephants) are remarkable, meeting the requirement 
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of a Urge grinding surface in a unique manner. Half of each 
jaw possesses three milk premolars and three molars, all of 
which arc very complex "0* The compressed elongate 

teeth have a surface of numerous crosswise ridges, between 
which is cement. The dentition is different ffom that of the 
mammoth in an even more striking manner; only one tooth 



I J “ "twJ a time, and as these are 

™ doss-n thej- are reflaced by one which has been formin.c 
in the maaillat)- or dentarj-. Moteover, the teeth posh into the 
tooth row at an angle, allotving for an tinea en svear. Thus an 
ea^ tooth shoss-s the surface ssearing diagonally. 

The mammoths svete all immigrants from Asia, coming 
mm America by way of the broad Alaskan-Sibcrian land 
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bridge whicli in Pleistocene times joined the two continents 
Perhaps the best knoivn of the three was the woolly mammoth 
QAammonteus frimzgsntus)^ an animal t\hich frequented the 
edge of the great ice sheets (Tig 8) In appearance this 
superb beast was quite dissimilar from the elephant as we 
know It today The entire body was thickly covered with 
fine soft hair, over this a heavier coat, in places 20 inches 
long, protected the mammoth from the fierce arctic storms 
The great bulbous forehead and thick layer of fat all over the 
back served as a reservoir upon which to draw during the 
long bleak arctic winter The tusks of all mammoths, unlike 
those of the African elephant, spread apart and slowly rotated 
on their axis, in advanced age, the tips actually crossed to 
form a huge ivory arcle The tusks are not thought to have 
been used for digging or uprooting purposes, but chiefly for 
defense of the young from their enemies The extreme speciali 
2 ation of the teeth is an adaptation to a grassy diet, m contrast 
to the contemporaneous browsing mastodon, which likewise 
was a forest dweller but ranged as far south as Florida The 
mammoth was as important to European men of the Old 
Scone Age as cattle to our generation The ivory, superior to 
bone for many purposes, was used for realistic etchings and 
tools, and the flesh was apparently prized for food At any 
rate, the great beasts were trapped in pitfalls and destroyed 
by huge rocks toppled on their heads In North America the 
woolly mammoth ranged from Alaska through Northern 
United States To the south it was replaced by Paradephas 
These mammoths were probablj hairy, but only to a slight 
degree and then only during the winter season They ranged 
through middle United States south into Mexico Finally, 
Arcbtdtskodon, the imperial mammoth, stood fully 13 feet at 
the shoulder, thus toss enng over the largest African elephant 
It was probabi) hairless and possessed of great encircling tusks 
One of these rusks unearthed in Texas measured 35 feet 4 
inches and had a circumference of 25 inches Remains ha\e 
been found in Southeastern United States and Central America 
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Artiodactyls were mtjch better represented in the Pleisto- 
cene than today. Several species of bison roamed the prairies 
and extended into the forested regions of North America as 
well. The most spectacular of these was the gigantic Bison 
lattjrons, whose great horns had a spread of 6 feet (Fig 9^* 
Relatives of the musk-ox, but with horns fashioned after a 



fio 9— Th« Pleutoccnr bi»oo Utifms) concriscrj with the Pliins k"*®** 

iiimj The former haj a horn reread of iix feet 


Texas longhorn, ha%e been obtained from California ca>c5 
The pronghorn (^Antf}ecapra\ swarmed on the plains with 
four-homed contemporaries, some of \Nhich were less than 
2 feet high at the shoulder. The huge moosc-ltke Mfyiotros 
and many bizarre deer, long extinct, flourished into the late 
Pleistocene Camels llama-hke in appearance bur 

tov%enng over man at shoulder height, persisted into the late 
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Pieistocene. these yotesque abundant beasts are thought to 
be contemporaneous with mao 20,000 years ago Wild pigs 
frequented the entite country , many being considerably larger 

than the peccaries of Texas today n „ u 

Of the Perissodactyla. the horses (Ejaar) were tn all prob 
ability the most dominant of hoofed animals Disparity in 
size tvas great, some species scarcely attaining the size of a 
great dane, while others approached the largest percheron 
Silhon in height and massiveness and were, in appearance, 
not unlike those of recent times T-P- f ^ 
species of the American tropics occurred m the forests of 

''™:;"Lntsd.dnor differ essentia^ 

11 11 etvcies The giants of the tribe must be men 

as are all small species me g The 

giant beaver „„„hem states, indicating its 

extrnre'rrng: Vif tremendoi. rod.t was more than 7 
“si"™ as the, are today 

bu?mi:iyextj.tfor^were^ 

present-day species Ihe n g ^^g^y school 

formidable scimitar bitmg instruments 

child The great cam indicated b> their position 

for the impossibiht^f t ^ effective stabbing 

CFig 10), onthecontrary, they were 

organs On this score, Scott’ says 

So fir SI .hr "'“'“7 
nrccssary to luppose thitthelol 
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clear the points of the tusks, for, when the mouth tvas dosed the canines 
projected several inches below the lower jaw, enough to inflict fl-ightfu] 
wounds though, no doubt, open mouthed blows were also struck This con 
elusion, at first sight, seems inaedible, yet it is the one at which all students 
of the problem have arrived 

There are many other anatomical details, such as the great 
neck muscles, the weak chin, and the small Iot\er )aw, which 
lend support to this stabbing hypothesis The fore limbs were 
tremendously developed and this had much ro do tvith their 
habits and manner of securing prey Scott believes that the 
smilodont cats were not swift runners, but resorted rather to 
their tremendous strength These cats have been pictured as 
lying in wait at a water hole, or elsewhere in ambush, striking 
doivn their victim in one grand leap, clubbing it to the ground 
with the huge forepan s and soon killing it with vicious stabs 
from the curved sabres 

Foxes, -wolves, and coyotes of the Pleistocene had much the 
same appearance as they do today, but the extmet dire wolf 
(CtfHix dtrus), a heavy headed dog, towering over the largest 
timber wolf, \s3s contemporaneous with the sabre-toothed 
cats 

Not the least interesting of Pleistocene mammals were the 
American edentates The Xenarthra invaded North America 
from the Neotropical region durmg the Pliocene and Pleisto 
cene, and we find some mammoth individuals among these 
Plaster casts of Me^athmum, as large as an elephant, exist m 
e-very important museum and depict these huge ground sloths 
feeding on the herbage of trees Alega/aiy v, another colossal 
ground sloth, rests its chief claim to fame on its discoverer, 
Thomas Jefferson, who described it m 1797 and, as Scott puts 
It, founded the beginning of American vertebrate paleontol 
ogy The glyprodonts, innadillo like but with a turtle like 
covering fused into a mass of countless small plates, were 
larger than a big pig and ranged widely throughout Southern 
United States Remains have been recently uncovered m 
Florida 
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EXTINCTION OF ANIMALS 

While a few primitive mammals have maintained their 
place m the world for many millions of years, others have 
ascended to prominence, only to be pushed into final oblivion 
by one or several forces The prominent age of reptiles, which 
drew swiftly to a close as the Mesozoic era waned, implied 
that races or families disappear with apparent abruptness 
Such IS largely illusory, and may be attributed only to the 
paucity of records which would otherwise show a more 
gradual decline Moreover, these extinctions were not caca 
clysraic in nature, but started from local centers and worked 
over the entire range of the species The discontinuous distri 
bution of many present day forms, such as the tapirs, opos 
sums, rhinoceroses, and elephants, are mute reminders of 
former widespread families, indicating very plainly, as the 
fossil record will substantiate, that these animals have failed 
to survive over their once extensive range 
Probably the major changes in the environment during the 
istory of life have occasioned the extinction of more species 
than any other cause With the elevation or subsidence of 
L occur m moisture, temperature, and a 

3 m ^ elevation of 

bndgesThm competitors over 

ohvtr,f‘“*“' cKulting m an altered 

manTstrTT'c ™<>°"'-«»‘ly hastened the decline of 
inativ secular lowering of temperature over 

camel and nT woolly rhinoceros 

Xh nrov^ed ^ covering 

lation of a°r?cr*'’'‘“l.“”’f?”'’' m the popu 

ders.°Ldo,tcru"f 
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When the numbers of any species arc so reduced that they 
can no longer effectively protect their young or find suitably 
synchronized mates, ultimate extinction results The caribou 
herd of northern Minnesota, reduced to a few dozen animals, 
could no longer protect themselves against the attacks of 
wolves and were eventually reduced to three animals The 
herd has been enlarged by the addition of Canadian indi 
viduals, but there seems little likelihood of again establishing 
these animals m the United States 

Lowermg of temperature may result m a diminished fer 
tility and thus bring on extinction Osborn* believes that the 
barriers to reproduction imposed by low temperature raaj 
have repeatedly been a cause of extinction in the earth s 
history, that certain mammals maj have resisted exposure 
to cold or discovered new forms of food and yet suffered 
extinction through the subtle inhibition of fertihtj and 
reproduction 

Dust storms undoubtedly took toll of entire areas, often of 
extensive size We know that the current cycle of dust storms 
m the Dust Bowl has been responsible for the death, through 
choking and thirst, of much livestock There is evidence chat 
the Pleistocene storms were many times as severe as these 
Thick layers of dust over prehistoric victims suggest that such 
storms upon occasion were responsible for death 

Nowhere in the world are conditions so favorable for the 
maintenance of the hoofed animals as the plains of Africa, 
where moderate rainfall and and summers are the rule Jf, 
then, a long period of wet years follow one upon another, the 
hardier grasses, which ungulates favor, dimmish and m their 
place plants less suited or e\en deleterious to these animals 
may develop Osborn believes that the periods of secular m 
creasing moisture such as the early Pleistocene of the Northern 
Hemisphere is supposed to have been, maj have been most un 
favorable to certain large quadrupeds He further indicates 
that secular desiccation has been the fate of portions of three 
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great coatments and on each contmenc there has been a general 
concomitant modihcation and excinccion of certain kinds of 


quadrupeds 

Disease, transmitted chiefly by insect vectors, must surel) 
have been a prominent agenc} in depleting great areas of their 
natural fauna m past ages The almost total absence of hoofed 
animals in parts of South America where the nasel \sorm 
exists IS a mute remmder of restriction of territory imposed 
by pests By constant mechanical irritation, insects ha\e pre- 
sented the extension of range bj man} large mammals, and 
the resultant crowdmg m a restricted territorj might con 
ceivably be penalised b) partial extmction 
Competition bec^veen existing gronps often spells disaster 
to the less adaptable The creodoots once flonnshed over 
much of the Northern Hemisphere, but with the rise of true 
carnivores the creodonts perished Although hostile aggres 
Sion bj predators ma> not ha\e been a direct cause of exter- 


mination, It probablj acted at some time to destroy an 
unadaptable and dimmished race which could not withstand 
adverse conditions of the physical environment or other 
tactors which had vi eakened its prey It is barely possible that 
the early mammals, scarcely larger than rats, fed on the eggs 
oi the contemporaneous reptUe giants and so hastened the 
decline of these formidable beasts 
It seems obvious, however, that no one factor has been 
respoim e for the decline and ultimate extmction of any one 
u effect of numerous factors mvariably 

causes the final disappearance of a species from this world 
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CLASSIFICATION 


Systematic mammalogy, or the phase of this science which 
is concerned with describing and placing in their proper order 
new forms, has occupied the attention of naturalists for a long 
time. Linnaeus was able to list only 86 secies of living 
mammals in 1758.' Improved methods of collectmg “d ex- 
ploration resulted in increasing numbers being recognized by 

science. In 1898 Trouessart recognized 4.423 ^ 

the beginning of 1915. 8.117 living species and subspecies from 
all over the world had been added to those previously knotvn, 
brinling the total number of forms to 0”'^^ 

thaAt®the close of 1934 there were a total of 14.464 known 
scecies and subspecies of mammals, a number which probably 
is not far from the correct summar)- of the forms of living 

"rer!;:S®at:tnstatH;tTng added to the Ih^ 

• j f ^ If the rate of several hundred every year. Miller 
UHevls that when the count is completed and all s^ies and 
Aek varieties are described, the total number will possibly 

’’"to dfssTfy pro^rty^* S'"' 

loclasslijp ^ r ^ descriptive 

mrms 'for^even the commoner forms would soon exhausted 
Th”method which is employed to designate each new species 

is one outlined by the famous ^aeus^ relationship. 

Mammals are ssifiedj^^^^ 

but It IS not ahvajs an , 
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such ties Species have been moved from one genus to another, 
lumped or split into minor groups, until their relationships 
appear fairly well established 

The various mammalian orders are based on major differ- 
ences characteristic of a group These are differences of major 
significance, such as the presence or absence of canine teeth, 
the number and character of the incisor teeth, modification 
of the fore limb into a flying membrane, flippers or complete 
loss of such limbs, modification of the digits, presence of 
claws Of hoofs, the structure and complexity of the brain, and 
such other major characteristics as are common to the entire 


Family characters are determined by structures of a less 
important nature, features which are often associated with 
the internal modification of the animal The character of the 
teeth, particularly the molars, the presence or absence of 
skull structures, the general modifications of the external 
body form to meet environmental conditions which often 
differ markedly, all contribute to the appearance of the animal 
which set It off as a distinct family 
Generic modifications are less marked and have to do with 
tooth and skull characters, but external features are often 
well marked and frequently differentiate the animal from even 
a closely related genus Such is not always the case, for the 
little lemming mouse CPhmaccmji) of Ontario can scarcely be 
istm^is e from the field mouse, an examination of the 
teeth being necessary to distinguish the uvo mutacornys 
^ssesses rooted molars as contrasted to unrooted molars in 
Microiai) ^temal generic differences may be well marked, as 
we can readily observe among the squirrel tribe Witness the 
long-tailed graceful tree squirrels and the short heavy-sec 
ground squirrels and woodchucks All belong to the Scmridae, 
butma, or difference inhabitandhabitachaJemadeforrather 
decided change which stamp them generically dissimilar 
Specific difference are chiefly those of sire, color, distribu 
non of markings, and other prominent external characters 
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Variation in sLull structures associated with different species 
are usually minute, seldom having to do with differences in 
tooth number It is difficult to reco^ize specific differences in 
fossil mammals, for individuals maj vary sufficiently to justif) 
a separate binomial name for each, and this would be utterly 
impracticable There are about lO.fXX) different fossil mammals 
now known to science, and all are recognized from skeletal 
material only Specific differences having been lost, it is thus 
impossible to assign a name to each new form to be described 

The recognition of specific differences is a matter of i 
personal equation What one systematist might consider a 
valid species might not be considered such by another de 
scriber Moreover, the assigning of generic rank to an animal 
bj one scientist might not accord with the views of another, 
s\ho avould consider the animal m question only a species 
of an existing genus This difficulty arises from the lack of a 
definite criterion by which animals can be grouped into 
species Of genera The so-called lumpers are not concerned 
with minute differences, which they fee! may be explained 
on the grounds of individual variation Splitters seek ram 
uctae which aMll differentiate existing forms into species or 
subspecies 

While morphologj has been the tool of mammal taxono 
mists, the ^^Tlter belie\es a phjsiologtcal approach might 
conceivabl) be of equal value m determining the relationships 
of species While blood relationships have been studied 
through precipitation tests, such inherently useful factors 
as gestation length might also be appraised to fathom true 
relationships Habits likewise appear of value in this matter 
Unfortunately, these are not tools with which thes^sreraatisr 
maj conaenientl) work, and this intangible nature largel) 
precludes the possibility of using such in a classification of 
living forms 

In the following discussion, the chief characters of the 
orders families, and genera are gi\en Lack of space obsiouslj 
excludes treatment of all the genera, onl> a few of the rcpre 
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sentative ones are mentioned Many of the tropical genera dis 
cussed range mto South. America, where the range is said to 
extend south to Panama (the scope of this book) the reader 
should understand that this does not implj that the genus 
under consideration does not occur m South America 

CLASS MAMMALIA 
OPDER MARSUPIVLIA 

The marsupials are the most primitive of American mam 
mals They are characterized by the simple form of the bram, 
the presence of epipubic bones on the pelvis, and the unique 
angular process of the jaw, which turns inwards The entire 
order is further cematkabU for the peculiar reproductive tract 
of the female, in which the ocems and vagina are double, 
although coalescing into a single extetnal openmg No 
placenta is developed to nourish the embryo, which is bom in 
an extremely undeveloped state (Fig 56) The order is best 
represented in Australia, where a great diversity of forms 
occurs, lUustratmg well how families withm an order may 
appear remarkably dissimilar externally to meet the various 
conditions under which the> live A few marsupials are found 
in. South and Central America, only the one but well known 
genus Didelphts extending into the United States 

Family Dideiphiidae (Opossums) 

Representatives of this family are of medium to small size 
teeth nmaher 50, the incisors being small and pointed 
and the last premolar preceded by a deciduous multicuspidate 
milk molar The limbs are moderate, each havmg five dis 
tmct toes, the hallux being opposable and without a nail 
The pouch is generally absent, when present it is often repre- 
sented by two lateral folds which partially cover the teats 
The family is represented m North America from Neiv England 
to Panama 
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Didelphis IS about the size of a house cat, having naked ears 
and a long prehensile tail The female of the Virginia opossum 
has a well developed pouch or marsupium in which the ) oung 



Fio 11 —The opossum ha* »a omntsoeous dennuon hr n /eed» on fntt ben es 
insects and flesh These primmse beasts bas-e unusiMll) small brata case 


remain until they are about two months old The teeth number 
50, a large number for a heterodont condition (Fig 11) The 
first toe of the hind foot is cla^^less and opposable lending a 


pecuharij human like track 

tvhich can scarcel) be mis \ 

taken The opossums range ^ 

from Panama to Vermont and 
Michigan, where the) are 

rapidl) extending their range ^ ^ \^r 

nortM%ard The mouse opos- u-Amusmcop.ssumCAW- 
sum (Atjr/w/t?) is scarcel) ffrtmrc^ These Jifclc tropca? mar 


larger than a small rat, the supuls often come to the United States 
t=mil= IS IS ithout -I pouch, and “ 

the animal has an extraordinaril) long tail (Fig 12) Murine 


opossums occur from Mexico to Panama Woo 1) opossums 
(PA//Wcf) are found from Mexico southward 

The iMter opossum (Chronectei) is someishat smaller than 
our Virginia opossum, is strikiogl) marked, and is remarkable 
for being the onl) marsupial aahich is e\en partiall) aquatic 
Its webbed hind feet suit it for existence in the Panamanian 


streams which it haunts 
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ORDER INSECTIVORA 

The insectivores are mostly small animals, none exceeding a 
small cat in size. These placentals have a primitive brain, the 
cerebral hemispheres of which are smooth. The teeth are 
primitive, with well-defined cusps, and the canines, while 
always present, are simple and shaped like the near-by in- 
cisors. The snout is usually long and tapering, extending well 
beyond the end of the skull. The order is found throughout 
nearly the entire world, but none occurs in Australia nor are 
they well represented in South America, 

Family Solenodontidae 

These are America’s largest insectivores, exceeding a gray 
squirrel in body size, with long coarse fur and a Jong naked 



Fig 13 — StUntdtn faraJixat. x Urge tiuecuvoct trf Santo 13omlQgo. The Cuban S. 
niattxi n probablr eicnct. 

tail (Fig. 13). The skull has a small brain case much con- 
stricted between the orbits, while the zygomatic arch and 
auditory bulla are absent. The teeth are reduced to 40- 
Seltnodon faradoxt/s occurs in Haiti, while S. cuhanus is found 
only m the mountains of Oriente, Cuba. 

Farndy Talpidae Ofoles) 

Moles have a long narrow skull, a slender but complete 
zygomatic arch, anda tremendous development of the shoulder 
girdle (Fig. 40). There is an apparent absence of the neck. 
The fore feet are extremely enlarged, the eye is minute, and 
the external ear is absent; the animal is admirably adapted 

V- 



for 1 subtemneiii existence American moles range from 
Quebec, Minnesota and southern British Columbia south to 
Florida, Texas, and Lotver California, but are absent from 
the desert countrj 

The common mole (Xm/o/h/j) has a short naked tail pale 
X elvety fur, and 36 teeth It occurs throughout Eastern North 
America x% est to Nebraska and south into Florida and Mexico 
The scar nosed mole (ConJjUra) has a long ttil, a tride nasal 
disk of fleshj processes, and 44 teeth It is an inhabitant of 
Northeastern America The little Gibbs mole (Nearctnchus) 
has an annulated and hairy tail but the fore feet lack the 
extreme dexelopmenr of ocher moles It occurs in the humid 
regions from British Columbia to northern California 

Fanul> Soncidae (Shrewv 

All shrexxs are small mouse like mammals, xxith soft fur, 
sharply pointed mutzle, and minute e>es The skull is long 



F,q 14 — A Ions tiled shrew (J’wx) Shre« are character ted bv small s re 
m nure eye* and a km? fx> ored snout They Mon? to ao areha c fam Iv vb ch has 
a world w de d str but on 

and narrow, stronglj capering antenorl}, the 2 >gomatic al 
most XX anting and the mandible xx ith complete double articu 
Jation The anterior teeth are not di/Ferenriated b> form into 
incisors canines and premolars The first upper incisor is 
ver} large projecting forxxard strong!) Shrews occur through 
out ail North America except m the desert councrj , and extend 
into the extreme northern part of South America 
The genus Sorex are small shrexx-s xx ith a long tail (Fig 14) 
and 32 teeth The) occur xx-ell within the Arctic Circle south 
to Mexico Mtcnsore\ is the smallest of American mammals 
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It IS distinguished from the preceding genus by its much 
smaller size, scarcely exceeding 3 inches m total length The 
third umoispid is dish liLe flattened anteroposteriorI> 
These diminutive shre\\’S seldom equal a ten-cent piece in 
weight Pygm> shrews are distributed from Northern North 
Amwica south to Virginia The short tailed shrews (Blanna) 
are large, with inch long tails Thej occur in the eastern half 
of United States and adjoining Canadian provinces west to 
Nebraska 


ORDER CHIROPTERA 

All bats possess fore limbs that are modified for true flight, 
the fingers being greatlj elongated and joined together by a 
membrane which extends to the sides of the body and legs 
knee is directed backward owing to the rotation of the 
hind limb outwards bj the wing membrane The shoulder 
girdle IS much better developed than the pelvis and the 
sternum is usuallj keeled Bats are chiefly crepuscular or 
nocturnal Thej feed largely upon insects, although some 
tropical bats are fcugivorous, piscivorous, or carnivorous 
Because of their power of locomotion the order is iMdely 
distributed including all of North America 


Family Emballonuridae (Sac winged Bats) 

bats the tail perforates the luterfcmoral 
memtane and appears on its upper surface, or is produced 
c^idetably beyond this abbreviated membrane Genera of 
this bimily range from Mesico to Panama The spectral 
D,rWan,i,sreiiiarkabIefor.tswhitefnr a most unusual color 
Panama “ammal It ts found in Costa Rica and in 


Family NoctiUomdae 

The feh-eating bats have large first upper tncsots close 
together, concealmg the small outer on£ there is only a 
M 
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single pair of small incisors in the lower jaw This anomalous 
dentition led Linnaeus to remove the species from the bats 
and place it with the rodaits Noctiho has erect cutaneous 
processes on the chm (Fig 15) and enormous feet and claws 
These bats occur from Mexico 
and the West Indies south into 
northern South America 

Familj Phyllostomidae 
(American Leaf nosed Bats) 

Leafnosed bats are best 
characterized bj the prominent 

cutaneous nas^I outgrowth, ^ ,5 -M.=r b« of m,p,c.l Noah 
VV hich IS often iveil developeu America hare nose leases and cutaneous 
The premaxtllae are particu- /acial excrescences The Sfeameo fi,5ured 

Jarlyivelldereloped.asarethe ” ’ >>•■ of 

1 , _ * , Pxoama 

molar teeth This heterogene- 
ous famil) includes more species than ao) other tropical 
group While the largest of American bats are placed here, 
others of the famil) are characterized bj their small size No 
less than si^'c subfamilies are recognized In some members of 




Fiq 16 —The fruit«eatins bat (filvermyetmi wuxkmh^") has a lonj tongue admirably 
sdipted lot feaiiae on fu/p Intin (A/ftr ) 

the familj the external tail is lacking, while others possess a 
prominent one Leaf nosed bats occur in Gilifomia, Texas, 
Mexico, and range to Panama and the West Indies More than 
40 cenera occur from Panama northward 
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lAazratus U of medium size, with a prominent nose leaf and 
large papsiy ears which are connecred across the forebead.lt 
is represented by various species in Calif otnia, Mexico, Centtal 
America, and the West hjdies. The spear-cosed bat (Fbjl- 
hstomus) feeds upon other bats, mice, and small birds. The 
false vampire bat (Vampyrui) is the largest of American bats, 
having a wingspread of 2^ feet. The came is a misnomer, for 
the bat is knovm to be qaice harmless, but its pfaj-siogoomy is 
hideous. The long-tongued bat (^otronycieris; Fig. 16) is 
admirably adapted to lick away the ^uice and pulp of soft 
tropical fruits. 

Fatnil)' Destnodoutidae (Vampire Bats) 

Vampire bats ate true blood suckers and are well equipped 
for blood sucking by the formidable dentition. These small 
bats are tailless and are ochenvise distinguished by the 
incestiform shape of the stomach. Vampires range from 
Mexico to Panama but appear to reach their greatest numher 
in Northern South America. 

Family Itatslidae 

These small delicately fonned bats have distinct funnel- 
shaped ears, slender legs which are noticeably elongate, and 
a very large tail membrane. Nose leaves are absent. Representa- 
tives may be (oaad from the warmer parts of America north 
to the Bahama Islands and central Mexico. 

Family Thyropteridae (Disk-\%-inged Bats) 

The members of this family are immediately distinguished 
from all other bats by the presence of a large suc]diig disk 
on the thumb and a smaller one ou the sole. The bats occur 
from Honduras to Ecuador. 

Family Ve^eitilionidae 

The small bats of uorthem latitudes of both hemispheres 
are included in this large family. The individuals of the 
36 


CLASSIFICATION 


family are usually characterized by small size, simple muzzles 
and lips, and separate ears with rveU-developed, straight, or 
slightly curved tragi The tails are long and extend to the 
edge of the mtetfemoral membrane The ulna is fused to the 
radius at its head, the shaft being reduced to a mere ossified 
fibrous strand This family is regarded as among the highest 
of the bats, largely because of its aaing structure It stands 



F... 17 -A lulcl.r^«C'lj«- '«./•»■<) in ".flu Tl.= rf ihr 

ru J rismtaor .hnmh, .nJ o,h„ 

ibU pctore ol n 11) ins 1“' iFt.i'M’’ h f"/ » ^ I 

farther removed from non volant mammals than any other 
family These bats are cosmopolitan, extending in North 
America to the limit of tree growth and south to Panama 

and the West Indies (Fig II) 

Alyarir, a small, delicately molded bat, is represented by 
^ »Va«. TTnired States It has a slender ear \Mth a 

many species in hate a short deep 

fun ‘ w e"'! toed Jterfemoral membrane, and a short mended 
Skull wen luti America to the limit 

tor^grhrnrsuTto^heateatet Antilles One of the 
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most striking species of temperate North America is the big- 
eared bat (Corynorbwus) \vjth Jts huge ears (Tig 45) 

Family Molossidae CFree-tailed Bats, Mastiff Bats) 

This family mcludes bats of variable size, but all are promi 
nent for their streamlined appearance and swift flight The 
hair IS short and satiny, the short, thick leather) ears pro 
jeering fom ard over the face The tail extends conspicuous!) 
beyond the mterfemoral membrane, thus gi\ mg rise to the 
name free tailed bats These bats extend from Southern 
and Western United States south into Panama and the West 
Indies Tadartda is one of the commonest bats of the Southwest 
and Mexico, millions literally roosting m the great Carlsbad 
Cavern of New Mexico 


ORDER CARNUORA 

The carnivores, or flesh eaters, are terrestrial (rarely aquatic) 
placental mammals with a well-convoluted bram, the cerebral 
emispheres ha\mg distinct fissures The detention is adapted 
for a flesh diet, one tooth m each jaw bemg specially modified 
(the sectorial or camassial tooth) and taking the form of a 
com^essed blade having two or three roots The mcisors are 
small, but the canines usuaUy project well be>ond the other 
t«th and are well adapted for seizmg prey The alimentary 
na IS simp e m structure The members of this order vary 
pratlj- m size, from the tiny least weasel scatcelj larger than 
Alaskan bears weighmg more than 
If a ton The order is widely distributed and is found in all 
continents except Antarctica, Australia, and New Zealand 
Ammca endemic forms Sue families occur m North 


FamiJ) Urstdae (Bears) 

our native bears are characterized by large size, mdi 
feet The teeth ate not so tren 
in other carnivores but have rather blunt crowns 
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(Fig 29), and the camassial tooth is smaller than the rear 
molars The teeth are 42 m number Bears are found through 
out North America wherever suitable habitat occurs 
The black bears (^Euarctos) are smaller than their American 
relatives, although the Florida species neighs more than 
500 pounds A straight facial profile, short front claws which 
are scarcely longer than the hind ones, and the black or cm 
namon color characterize the genus Black bears are found 
throughout forested North America nherever there are suit 
able conditions for their existence The grizzlies and big brown 
bears (Ursas') are the largest of North American carnivores, 
indeed the Kodiak, bear (Ursas smddetidorffi. Fig 83) is prob 
ably the largest terrestrial flesh eater m the world Members 
of this genus may be at once recognized by the concave facial 
region, the long and slightly curved claws, and the light 
brown or yellowish brown hair, often tipped with silver 
They are found in the Rock)- Mountain region north to 
Alaska The polar bear (Thalarctos^ is a small-headed, long 
necked white bear which inhabits arctic America 

Famil) Procyonidae (Raccoons, Coatis) 

This family consists of medium to small-sized carnivores 
with plantigrade or semi-plantigrade feet, all of which ha\e 
five toes The tail is long, bushy, and often ringed and pre 
hensile The camassial teeth are nor typicallj developed, uhde 
the molars are broad and tuberculate Representatives of the 
family occur from Canada to South America 
The raccoon (Prccjori) his a stout head and body , the former 
with a distinct black mask Its bush) tail has alremare black 
and yellowish rings There are 40 teeth Raccoons occur 
throughout most of North America from 50® latitude south- 
ward Coatis (Nasua) have a somewhat elongate but com- 
pressed body, undoubtedl) an adipration for their arboreal 
habits The nose is prolonged into a somewhat upturned, 
obliquely truncated mobile snout The long tapering annu- 
lated tail is partly prehensile Coatis occur throughout 



AMERICAN MAMMALS 


Mexico and Central America The kmkajoxis (Fotos) are 
distinguished b> their short faces and ears, small rounded 
head, and the long, round, tapering, short haired prehensile 
tail The) are found from Mexico to Panama 

Family Bassariscidae (Cacomistles^ 

This famil) is somewhat similar to the Procyonidae, hut 
the dentition differs, the incisors have small secondar) lobes, 
the canines are rounded, and the cheek teeth are rather dog 
like with sharp cutting cusps The feet are similar to those of 
acat, the digits beiogfully webbed or near!) so The beaut ful 
tail IS \ery long, with alternating annulations of dark and 
white fur Ringtailed cats occur from Oregon and Texas south 
to Panama 


Famil) Mustelidae (Weasels, Skunks, Otters, Etc ) 

The weasel tribe is a variable one, ranging from medium 
size (sea otter) to dimmutive (least weasel) beasts The bod> 
may be elongate, squat, or broad The legs are usually shore 
and are digitigrade, plantigrade, or semi plantigrade, there 
eing ve digits to each foot The \arious genera are terres 
trial, arboreal, semi aquatic, or wholly aquatic The skull 
has a short rostrum and a large depressed brain case The 
anal scent glands are usuallj prominent Of the 18 genera 
11 are found in North America, ranging from north of the 
Arctic Circle to Panama 


The weasels QAu,:,la') have long slender bodies and short 
igttigrade feet The tail is long and usually tipped 
ith black Pelage is short but dense and there is usuall) a 
prominent anal scent gland The striped sknnLs (hUtbrns') 
animals with short legs and very bushy 

^®^°^p2tteniisconspicuousl> black and white. 

I glands are highly developed (Fig 90) 

rill in/i Withashoft 

mathrf wrb conspicnonsl, 

mashed with black and white The fore claws and limbs ate 
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well developed for digging Badgers are found throughout 
Central and Western North America from Saskatchewan to 
Mexico The sea otter (Enbydra) is admirably built for a 
marine existence The supple body is densely clothed m thick 
fur and the hind feet are seal like, being broadly webbed and 
haired on both surfaces The animals are nearly 4 feet long 
They occur from Bering Sea to Ix»\%er California 


Family Camdae (Wolves, Coyotes, and Foxes) 

The dog like Camdae are medium sized, with elongate 
muzzle and long legs The feet - 
are digitigrade, there being four 
toes on the hind feet and five 
on the fore feet, the claws are 
non-retractile The pelage is 
normall) long and chick, produc- 
ing a good commercial fur, and • 
the tail IS bushy The teeth are ^(jA 
highly developed for a shear like 
crushing function with a well- 
developed sectorial tooth There 
are 42 teeth in all American 
species A prominent gland is 

ble''ThrfamiI) is widely distributed throughout 

r^d forund Its ullies f «Wom 

exceeding M pounds, w Ith low slender skull, the mterorb.ul 

getroccurf from the Arctic to Central Ai^rica The g„j, 
fox has shorter ears than the preceding genur ,hu 

f u ■’mLh coarser There is t concealed mane of ,,,5- 

fur being much co^rs 

hairs m the ta b Mexico It is rapidl> extending ... 

United States south 

Irefargr-th deep and heas^ skull, the interorbiral reg,o„ 
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being thickened and elevated The teeth are heavy and large, 
the canines being particularlj robust but not especiall} 
elongate Thej are distnbut^ generallj throughout the 
northern part of North America but are scarce in the east, 
\\ here the) have been largelj exterminated 


Fanul) Felidae CCats) 

All cats are at once distinguished b) the characteristic large 
cheek teeth, a distmctl) trenchant t)pe, their crowns com 
pressed and high, without crushing surfaces, the last upper 



medimn to larm Our^n long and the SIK 

North America from "‘'‘'‘l' “ 

The l>-nx and bobcat 

moderate size and reryshmr? “j ‘I'^fogntshed by their 

bnt 28 teeth ThejTre tlddr d T 

Circle to Mexico Th distributed from the Arctic 

t-trae Mexico The mountain lion (Fig 92) and jaguar 
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(^Felts') are large of size with a long tail and 30 teeth The 
former was once distributed over the entire United States but 
IS now found only in Florida and the West and mto southern 
South America The spotted jaguar probably does not occur in 
the United States todaj, but occurs with its smaller cousin, 
the ocelot, throughout Central America and much of South 
America The Yagouaroundi is a small Central American 
representative of this genus 

ORDER PINNIPEDIA 

The seals and their allies differ mainly from the Carnivora 
in the structure of their limbs, which are modified for aquatic 
progression, the humerus, radius, and ulna being short and 
partly enveloped m the integument of the bodj The feet are 
modified and fin like, much expanded and webbed The teeth 
are specialized, the molars being uniform in character, with 
conical, compressed pointed crowns, often with accessory 
cusps placed before or behind the principal ones (Fig 28) The 
ears are much reduced or absent, and the tail may be verj 
short or, in the hair seals, absent The hair is either coarse 
Chair seals) or of the finest fur (Callorbtnus) The order is 
widely distributed along the east and west coast of North 
America 

Family Otariidae (Eared Seals) 

The eared seals ha\e hind limbs capable of rotation forw ard, 
and the fore limbs are nearly as large as the hind legs Unlike 
the hair seals, eared seals have small ears and long necks In 
North America, the familj is represented onlj on the Pacific 
Coast, from Bering Sea to Lower California The important 
fur seal (^Callorhtnut alaseatiai) of aimmerce and the sea lion 
of the circus and zoo are included in this famil) 

Familj Phocidae (Hair Seals) 

Unlike the eared seals, the members of this famil) ha\e hind 
limbs relatively useless for progression on land, these members 
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being incapable of forward rotation Hair seals have no ex 
temal ears and the hair is coarse, with no underfur Other 
distinguishing characteristics are the dorsal position of the 
nostrils and the pointed upper incisors The family has repre- 
sentatives from the Arctic Ocean south along the Atlantic 
Coast to the West Indies 


Family Odobenidae (Walruses) 

Walruses are characterized b) their large size and the enor 
mous canines of the upper jaw, which often reach a length of 
30 inches The skin is thick and rugose, being almost hairless 
The tail is vestigial The walrus is found in the Arctic seas of 
North America 


ORDER PRIMATES 

primates are a primitive generalized group which are 
difficult to define zoologically The members are completely 
hairy (except man), generally arboreal animals, with five 
digits on the fore and hind limbs which are usually provided 
with flat nails The fore feet are often adapted for grasping, 
as are fr^uently the hind feet The latter also are used for 
wa mg ( igitigrade) Invariably the orbit and the temporal 
vacuities are surrounded b) a rmg of bone The clavicles are 
a wa)s present and well developed The apes and lemurs are 
ve^ issimilar and have been placed m separate suborders 
encan representatives occur throughout the tropics, from 
Me..co southard All the New World monkejl (Platyr 
no,rr 1 by thcit btoad nasal septum, the 

rX ! directed s, dew.se, and by the absence of ischial 
callosities and cheek pouches 

Fam.l) Calhtrichidae (Sqnittel Monke)s) 

thmr”sauir^!l ^ marmosets are best recognized b> 

the.r squirrel like appearance CFig 20) They resemble 
squirre s in form, posture, and act.vltj The lonjsoft fur is 
ofcn elongated in the form of a mane on the na^ und sides 
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Excepting the great toe, the hands and feet ate armed with 
long, sharply curved, compressed claws The long slender tail 
IS non-prehensile The only representative in North America 



Fio 20 — Nfannosec 


IS the Geoffrey Marmoset (CEdipomidas), which is found in 
Panama 

Family Alouattidae (Howler Monkeys) 

Howling monkeys are noted for their large size, heavy fur, 
and long prehensile tails (Fig 40) The hyoid bone, usually 
a small structure supporting only the back of the larynx, 
is in this family tremendously swollen into a large resonant 
drum The mandible is expanded vertically to care for this 
“music box ■* Howlers occur from Mexico to Panama m 
North America, they are likewise well represented in the 
forests of northern South America 

Family Aotidae (Douroucoulis or Night Monke>'s) 

Night monkeys are strikingly different from other platjT- 
rhines, the pelage being woolly, the eyes \ery large, and the 
animals generally similar m appearance to the Old World 
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ORDER RODENTIA 

The rodents may be either terrestrial, fossonai, arboreal, 
or serai aquatic This group has both bram and placentation 
generalized, claived feet, one incisor in each jaw (ae^e^ more 
than total of four), which is prominent and protruding, the 
enamel not extending to the posterior surface (Fig 26) 
The masseter muscle is highl> specialized, bemg divided 
into three or more distinct portions having slightly different 
functions The teeth never number more than 22 and the 
canines are alwa) s absent The hbula and tibula are al« ays 
distinct The most prominent characters are the chisel IiLe 
incisors, the absence of canines, and the iMde diastemi 
separating the incisors from the cheek teeth The rodents are 
usually of small size, but the beaver maj attain to 60 pounds 
and the capybara equals a small pig in size The rodents 
have a worldwide distribution and have rep^esentatI^es m 
every part of North America 

Famil) Sciuridae (Squirrels, Marmots, Etc ) 

The squirrel famil) have slender or robust bodies, dependent 
upon ivhether they are adapted to an arboreal or to a ter 
restrial life They are well furred animals, ^\lth densely 
haired tails The four rooted molars of each jaw are funda 
mentall) tritubercular, the upper incisors are long md have 
deep roots which terminate in front of the anterior cheek 
teeth Squirrels are distributed widely throughout North 
America, from Alaska to Panama 

The woodchucks Q-iarmcta) are heavy, robust, w eli furred 
animals (Fig 62) The fore feet ha\e four toes and a rudi 
mentar> thumb with strap-Jike claw The skull is broad and 
depressed, w ith prominent postorbita! processes The arboreal 
squirrels (iScturns) haNC long, flattened, well furred tads 
The skull has a prominent con\ex brain case with slender 
posteriorly directed postorbical processes The genus is 
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widely distributed throughout temperate North America 
south to Panama 

Family Geomyidae CPocLet Gophers) 

The pocket gophers are admirably constructed for a life 
underground (Fig 52) The ears are minute and the eyes 
small and external cheek pouches are present The fore limbs 
have tremendously enlarged digging claws and the naked tail 
has a tactile tip The sk^ is large, heavy, and angular with 
widespreadmg zygomatic arches and a sturdy rostrum The 
large heavy mcisors protrude The cheek teeth are persistent, 
with enamel place always present on the anterior surface m 
upper teeth and on the posterior surface of lower teeth 
The family is found from Saskatchewan south to Costa 
Rica, but is most abundant in Western United States and 
Mexico 


Family Heteromyidae (Pocket Mice, Kangaroo Rat, Etc) 


These mice are small, with tiny fore feet and elongated 
hmd feet, adapted for a saltatonal life Fur lined cheek 
pouches are always present The tail is long, and often tufted 
at Its tip The skull is remarkable for its long rostrum an^ 
enormously inflated temporal region The family is best 
represented in Western North America, but occurs fro*’' 
British Columbia to Panama 


Pocket mice (^?eroinatbui) are small desert rodents, 
ve^ ong tails, hind feet and fiir Imed cheek pouches The 
pe age IS characteristically spiny or bristly These pla«o 
colored little rodents occur m Westem America tshercvc' 
dMert or semi-desert conditions prevail The kangaroo rats 
CDifadeinj,,) are large headed desert rats, which are b»; 
recognir^ by their long tnfted tails, greatly elongaia<* 
hind limbs and striking color pattern The hind feet and to« 
ate fmed beneath These tats are widely distributed in West 
ern North America, from Oregon and Wyommg to Mexico- 
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Family Castoridae (Beavers) 

The familiar bea^ er scarcely needs description, the charac- 
teristics of the genus being those of the family Beaxers are 
large, heavilj built animals with broad, scaly tails flattened 
from above and prominently webbed hind feet — adaptations 
for a semi-aquatic life In addition, the skull has a broad 
deep rostrum and narrow brain case The beaver is unlike 
most other rodents in that the h)'psodont molar teeth show 
little wear with advancing age The family is widely dis- 
tributed from Alaska and Newfoundland to Mexico and 
appears to be rapidly reoccupying remcorj’- from which it 
ivas once completely extirpated 

Family Cricetidae (Native Rats and Mice) 

American rats and mice are characterized by their small 
well-furred bodies and usuall) sparsely haired tails, which 
may be either short or long The family includes many diverse 
groups and cannot be recognized by external characteristics 
alone The most prominent features of the skull are the 
absence of postorbital processes on the frontal bone and the 
enlarged and specialized infraorbital foramen The cheek 
teeth are the best stamp of the family These always number 
three in each jaw, the crown structure showing all stages 
from brach>dont to e\er-growing The fundamental structure 
IS quadritubercular The enamel patterns ^a^>’ from simple 
heptamensm to excessive specialization, the tubercles m 
the maxillar) teeth 3l\va>*s presenting a longitudinallj 
biserial arrangement and nettr dntlopmi a functional third 
stTtts on xht lingual ude aj the croun Amtncaa rats and mice 
are widely distributed oser North America, from the Arctic 
to Panama 

Deer mice (^Peromjscui} are well known to eser> naturalist, 
for there are more forms included in the genus thin in anj 
other mammalian genus of North America The long bicolored 
tails larce ears and ejes, and soft brown fur aboxe and white 

-J9 
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fur below are distinguishing characrers Inreraal cheeb 
pouches are present The skull ,s long and delicate, with 
mhi°r ,1 ^ brain case Deer mice are svidely dis- 

nnrrli^ ^ ^ entire North American continent from the 
The- gK>'vth to the high forests of Panama 

SLTII"' or often bushy tail. 

The mnl ^ ^ong, angular, heavj' skull 

pnsmatic^foM^Th^^^^ flat-crowned and thrown mto 
generally d. t\ *'“'^geral genera of wood or pack rats arc 
Irrsb r United States from northern 

“”r r'** ““ An-enca, in Eastern 

'arral small T " “ Florida Field mice CM-rr. 

possess rootli r“ "^’ ”'l>er coarse-futred voles The, 
the root of the which grow from persistent pulps, 

ante on I't ^ proluber 

mandible at the base portion of the 

are w.d u d a These voles 

rropms ^ 'l‘='t,buted over North Africa north of .be 

Famil, Aptodontiidae (Mountain Beavers) 

lat burrowing mountain beaver is a robust, 
roedium sized rodent with short legs 
\ "vestigial tail CFig 22) The sknUI 

*5 peculiar, it bemg greatlj widened 
the auditory bullae are 
"^b^ped with neck directed hori 
tontallj downward The mountain 
^touaum . ^ limited distribution, 

- CA„.^^ „,,, being found only along a narrow strip 

'vestern British ColumK^ Pacific Coast from south- 
'^‘“nibia to California 

With very long tails elnoo ’^tatorialmouse-hke animals, 

50 ’ gated hind legs, and small ears and 
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e>es The metatarsals are neither reduced nor fused The cheek 
teeth var}' in number from ^ to the upper incisors being 

grooved The family is distributed o^er North America 
south to the Carolmas and New Mexico 


Famil} Brethizonidae CPotcupmes) 

American porcupines are large rodents immediatel) dis 
tmguished from other mammals b) their highly developed 
spines, which are narrow, pointed, barbed, and loosel} 
attached to the skin The feet are noticeablj adapted for an 
arboreal life The cheek teeth are \er)' complex and flat 
crowned The skull has a sei>' large jsifrarorbsnJ foramen 
(Fig 26) The family is distributed throughout forested 
Northern North America south to Panama 

The tree porcupine (Coendou) of tropical America has a 
long prehensile tail, which is singularly adapted for coiling 
about branches b) virtue of irs dorsal tsp The genus 
occurs from Mexico to Panama The Canadian porcupine 
(^Erethtzptf) is distinguished by its short stumpy tail, robust 
body, and thick covering of well-developed spines It is 
found in the Northern portions of North America, south m 
the mountains to Arizona 


Family* Echiinyidae CSpK*> Rats, Hutias) 

These small or medium sired rodents ha\e harsh fur, 
frequently mixed with spines, and a tail which is generally 
long The characters are not dissimilar from the preceding 
family , although the feet are not adapted for an arboreal life 
These animals are met w ith in Central America and the West 
Indies 

The spiny rats (Proicbm^s) are large cerrescrial rats «ifh 
groosed spines or bristles mixed aaith the hair, especially 
of the back The hutias (Cafrtmjs) are long-tailed, partially 
arboreal rodents which are notable for their restricted dis 
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mbution, most of the species being found on the islands of 
Cuba and Jamaica 

Familj Da^iproctidae (Agoutis) 

The agoutis ate large tropical rodents xv ith hoof like clan s, 
i!”*’ “ abbreviated tail The long incisors are 

te is , the molars are semi rooted, xvith external and 
mteraa enamel folds These animals are found from southern 
Mexico to South America, including the Lesser Antilles 

Family Cuniculidae (Spotted Cavies) 

The spotted cavies do not differ greatly from the agoutis 
external appearance (Fig 23) They are heavier animals 



Fig 23 —Spoiled cavj (C^„ 


orhna™y^I”°f The jugal arch is extra 


Family Hydmchoer.d.e(Capybaras) 

Capybaras are the c ei j 

length of 3 feet rF,„ al, '*',^'“'8 rodents, attaming ■ 
coarse hair The h” i t *^bust body is covered 
of teeth The stron^^ ^ carries a most remarkable se 
cheek teeth ar?^ mcisors are grooved and tb' 

plates of enamel whicWes °L placed, close-se 

52 esemble those of an elephant Thi 
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smgle North American representative, HydrocBoerus tsthmtus, 
IS found m the coastal s%%amps of eastern Panama 

ORDER LAGOMORPHA 

The lagomorphs differ from the rodents in the presence of 
four upper incisors, the first pair is large and suggestive of 
the smgle pair in rodents, while the second pair is small, 
without cutting edge and nearly circular in outline The 
distance between the mandibular roorh rows is not so great 
as that between the maxillary tooth rows, there is thus only 
one pair of rows capable of opposition at the same time 
the motion of the ja\%s being lateral The incisive foramina 
are very large and confluent posteriorly, the facial portion 
of the maxillary is incomplete The body is well furred, \Mth 
a very short tail The order ts found throughout North Amer 
ica south to Panama 

Family Ochotomdae (TiLas) 

Pikas are small rabbit like animals of the rocky slopes of 
Western raouncams (Fig 53) They have short broad, 
rounded eare, a vestigial tail, and digingrade hind limbs 
which are not elongated as in their allies, the hares Pikas 
occur in the mountains of Western North America from 
Alaska and Alberta south to Mexico 

Farailj Leporidae (Hares and Rabbits) 

The leponds are well furred animals, with elongated 
hind limbs and long ears The palatal bridge is formed 
chiefly b> the maxillaty bone A prominent supraoccipttal 
process IS present Tlie famil) has representatiaes throughout 
North America, from northwestern Greenland through 
Arctic America to Panama 

The hares (^Lepus) ha\e robust postorbital processes their 
outline distinctl) triangular The )Oung are bom in an 
adsanced state the e>es open and the bodj well furred 
The rabbits (Sylt tlagat) have long narroiv posrorbiraJ process 
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closel) applied to the side of the cranium The }Oung are 
bom in a naked, helpless cooditioa Cottontails occur through 
out the United States south to Panama 


ORDER ARTIODACT\LA 

The amodactyls have the first or inner digit suppressed, 
so that the functional toes number four, or, more often, 
complete suppression of ail but two toes, the third and 
ourth The terminal phalanges are flattened or concave on 
t e ^er surface, so that neither is sjTmnetncal but forms a 
hooi permittmg a digitigrade condition The cheek teeth 
are issimilar, the premolars being smgle and the molars 
mo-lobed The molars are broad-crowned, with ridged 
grmdmg sirfaces The testes are permanenth carried m a 
scrotum Members of the order are usuallj of large size 
nd essentiall) herbivorous ArtiodacoJs are distributed 
throughout North America 



FamiljTayassuidaeCPeccar.es) 

root'5“mc“om%r„pp^'l*-:=; CFig 

•n.’^SfetThtfw r^^; 
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the fifth toe being w anting, but the hind feet have onl> three 
Peccaries are found from Texas and Arizona to South America 

Famil) Cervidae (peer) 

Bon} antlers are present in the males, rarel) m the females 
Ccaribou) The upper incisors are lackmg and there are no 
canine-iike premolars, the upper canines are usually absent 
There are three lo^^er incisors on each side \Mth an incisor 
like canine in contact with them Kepresentatires of this 
farailj are usually of large size The family is represented 
from the Arctic to Panama 

The moose (Alcei) is very large, with tremendous palmate 
antlers, a broad pendulous muzzle, and Jong pointed hoofs 
The genus occurs in Northern North America from the 
forested arctic tegtoas to Maine and Wjoming The deer 
CP^fiC9ileui) IS the smallest of American cerrids It has well 
developed antlers with onlj a short brow tine The vomer 
rises high posteriori) and divides the posterior nares into tw o 
distinct portions The genus is geoerall) distributed through- 
out Eastern and Western United Stares south to Pinama 

Firail) Antilocapndae (Pronghorns) 

The pronghorn antelopes of both sexes have deciduous 
horns on permanent bon> cores (Fig ZA') These horns are 
somewhat compressed and have a single branch inclining 
forward Lachrjraal and tarsal glands are absent Tlie hair 
IS brittle and pith like The animals occur in the prairie 
regions of North America, from Saskatchewan and Alberta 
south into Mexico 

Famil) Bovidae (Bison. Sheep, and Goats) 

Both sexes of this famil) have true horns The horns are 
permanent, conical, often curved, bonv processes of the 
frontal bone, ensheathed in epidermal fibrous true horn 
The upper incisors and canines are lacking The stomach has 
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four complete compartments Representati\ es occur from 
North Greenland to Mexico 

The musk-ox (fiiihoi) is a medium sized beast with coarse 
shaggy hair (Fig 43) The horns curve downward, then 
upwards and forwards, bemg almost united at their base, 
where they are depressed and rugose These animals may 
fairly be said to be a connectmg link beRveen the goats and 
oxen Musk-oxen are found m arctic America from Greenland 
to Alaska, where the) have been mtroduced The white 
mountam goat (Oreamnos) is about the size of a large domestic 
^ac, with small black horns which curve slightly backward 
coat, beard, and short tail are characteristic 
of the genus The) range from the Alaskan coastal ranges 
south m the Rocky Mountains to Idaho 


ORDER PERISSODACTYLA 
The odd toed hoofed animals have the middle or third 
digit of both fore and hiod feet larger than an> of the otheis 
and symmetrical m itself The cheek teeth form n continuous 
Mries, sv 1 ^ massive, tiiiadrate, transversely ridged or complex 
svns The stomach is not complex The only American 
representatives in North America are found from Guatemala 
to Panama 


FamU) Tapmdae (Tapirs) 

haMd th'fl linst characterized by its scantil) 

7s fotmi 1 , 7“ or proboscis v h.ch 

din^^rth [ n ''P Tte fore feet have four 

arf fo’und frL‘'r^' °° '*‘'= 

25 ) to northern South America (Fig 


ORDER XENARTHRA 

dricart'eS^^hiclTare^J'f ‘“P^“:'- Persistent cylm 

varying harness w’thm"he , " 

tooth, causing uneven we^it 
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The teeth are -sanable in number but ah\'ays homodont 
The bizarre and heterogeneous members of this order are of 
small to medium size ind are found from South\sestem 
United States to Panama 


Family Bradypodidae (Three-toed Sloths) 

The arboreal sloth has three strong reoirved claws on each 
foot, the fore limbs being greatly longer than rhe hind limbs 



F o 25 — Tip r 


The stomach is rather complex These apocrjphal creatures 
haae nine cenical aertebrae Thej range from Nicaragua to 
Panama 


Famil) Choloepodidae (Tuo toed Sloths) 

Extemall) these animals are \er> similar to the preceding 
familj , except for the two claws of the fore feet and the 
presence of six or seaen cerMcal vertebrae The anterior teeth 
of both Jaw’S are separated from others b} a diastema uhich 
wears them to a sharp beseled edge against the opposing 
tooth Two-toed sloths occur m 0>sta Rica and Panama 

57 




AMERICAN MAMMALS 


Famil) Mymecophagidae (Anteaters) 

The curious aateaters are the onlj toothless American 
edentates The long snouts conceal the protrusible viscid 
tongue, which is used to collect insects, particnlarlj termites 
(Fig 44) The fur is thick, and the animals are equipped 
■sMth powerful cla^^^ to break down anthills or to tear awaj 
™ search of prej Anteaters are terrestrial and 
arboreal They are most abundantly represented m South 
America, but range nonhuard to Meiuco 
The mo toed anteater (fychptt) is a small arboreal species, 
characteriaed b) mo toes on the fore limb, a soft and sill.) 
^lage, and a prehensile tapering tail The genus ranges from 
Memcn to Panama The three toed anteaters (T/niWaa) 
are rather small animals, nith three toes on the fore feet, 
are°J^ P^lianjtln tail, and relatively coarse fur Tamandnas 
southward The great anteater 
matM ^ recogntred b) tts str.Ltngl) 

Costli^ai/pLaL'“'” “ 

Familj Dasypodidae (Armadillos) 
a hard composed of bonj plates, forming 

Armadillos animals are all relarivel) small 

Armadtllos range from Texas south to Panama 

order SIREMA 

fore l>mk, “tL"* digits their paddle^shaped 

coverinc and hx fi, l ® common cutaneous 

Oattenel- and^ ht '^^truXald^^^yi^t h' 

rugose and sparseK hairi ^ tough. 

s^^e the bon« of\he sktll 

heas-y being extraordmarilj 
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Family Trichechidae (^Manatees) 

The manatees possess but six cervical vertebrae, thus 
differing, with the sloths, from all other mammals The tail 
IS entire, being rounded or shovel shaped In habits the) 
are fluviaale, occurring from east coastal Florida and the 
West Indies to Panama and South America 

ORDER CETACEA 

Cetaceans are the most perfectl) aquatic of all mammals 
Externally they are fish like m form, the anterior limbs 
modified into 1^ like paddles and the posterior limbs absent 
represented only wichm the bodj b) skeletal rudiments 
The tail is formed into horizontal flukes The nostrils are 
situated far back upon the skull, represented b) a single or 
double blowhole The bones are all much impregnated with 
oil The skin is all but hairless, smooth and shiny coxenng 
a thick mass of blubber A dorsal fin is often present The 
e)es are minute and there is no external ear Cetaceans are 
cosmopolitan, inhabiting all oceans 

SUBORDER MISTICETI Olh*letene WhiJw) 

Members of this suborder have no functional teeth In 
their place are plates of whalebone (baleen), which are 
attached to the palate The lower jaw^ are connected at 
the s)mphysis b) fibrous tissue The longitudinal nostrils 
are paired 


FimiJ) Balaemdae (Right Whales) 

The right whales lack a dorsal fin and possess no grooacs 
on the throat (Fig 30) The head ts extraordinarily large 
at least one-fourth of the entire length The cleft of the 
mouth forms a curaed line Right whales are restricted to 
circumpolar seas as the North Atlantic and North Pacific 
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Family Rhachianectidae (Gra> Whales) 

Gray whales have small heads, elongated bodies, and 
narrow pectoral fins, the dorsal fin is absent and the throat 
smooth The mandibles are heat J and bo« ed oumard Gray 
ss hales are distributed along the North Pacific south to 
Lower California 


Famil) Balaenopteridae (FinbacU Rorquals and Humpbacks) 
^Tremendous size characterizes the members of this family 
Ihe head is small and a dorsal fin is present, but the most 
onspicuous character is the presence of numerous longitudinal 
50) These whales are found 
off the Atlantic and Pacific coasts of North America 

SUBORDER ODOSTOCETI aooibtd Cracam) 
Moutocetes are provided with teeth, often numerous. 
The s/u Buleun plates are absent 

blots The nostrils form a smgle 

blotthole The lower ,atvs ate firmly |oined by a symphj-sis 

Fauul) Physeteridae (Sperm Whales) 

sle^CT''^L'v.T spcnn whale is toothless, but ihe 

The head is r* B^®'***^*^ "oh many conical teeth 

Sperm whales an oil filled reservoir 

sperm whales occur in both the Atlantic and the Pacific 

Family Koeiidae (P, gm, gperm Whales) 

dorsaTfinTeWo “reeding 14 feet A falcate 
tic and there are but blowhole is crescen 

cosmopJilSn " ° “PPrr Jaw The family « 


All th^™''^ “r'P'‘““dae (Porpoises, Dolphins, etc ) 

-= net rcXtt: T " 

gQ c> rhe teeth are usuallj numerous 
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present in the upper as well as the lo\%er jaw, and the rostral 
portion of the skull enlarged 

The white aahale (Delphtnapterai) is best characterized by 
Its ashite or very light color and b} the eight or ten teeth 
which occupy onl> the anterior part of the jau The cervical 
vertebrae are free and unjoined The white whale or beluga 
occurs in the Arctic Seas of North America The narwhals 
have lost aU teeth but one^ this appeactag as a 
single twisted elongate tusk in the upper jaw which is 
rudimentar) in the female The genus is confined to the 
Arctic Seas 


Familj Ziphndae (Beaked Whales) 

Beak whales ha\e oq1> one or two teeth, these being con 
fined to the lower jaw The muzzle is prolonged and the 
throat grooved Beaked whales are restricted to the North 
Atlantic and North Pacific oceans 
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CHAPTER III 


SOME CHARACTERS OF MAMMALS 
AND THEIR USES 


In DEHNiNG a mammal, it is sufficient to state that hair is 
present at some stage m its existence and that the female is 
equipped with cutaneous mammary glands, which seaece 
milk for the nourishment of the young There are other 
prommenc strucmra! characters which are peculiar to mam 
mals The persistent left aortic arch forms the onJ> connection 
tween the heart and the dorsal aorta, whereas m the bird it 
ist aright aortic arch which joins with the aorta Among the 
torenirmers of the mammals, the reptiles possess both a right 
an a e t aortic arch, iraperfectl} connected so that blood can 
pass from one side to another The red blood corpuscles lose 
their nucleat^ condition earl) in life so that the normal red 
oo ce s o mammals are non nucleated A muscular dia 
p ragm crosses the bod) cavit) of mammals just behind the 
pericardium and lungs It aids m respiration, the muscles 
contracting it allois for enlargement of the plenral cavit) and 
“I" ’“SS The bones of the skuU are much 

reduced lacLing a prefrontal, postfrontal, quadratolugal, and 
'■copito^Md) les are formed 

sinvlehon^ ^ l! "^e lower )aw is composed of a 

single tene, the dentatj The eat bones ate composed of three 
smaU elements, the malleus, mens, and stapes^e brain is 
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characterized by four optic Jobes Other characteristics are 
very nearl> universal and are usually quite distinctive Such 
are the presence of seven cervical vertebrae (exceptions being 
the anomalous sloths and the manatee), the preacetabular 
attachment of the pelvis to the vertebral column, a cruro 
tarsal ankle joint, the presence of camlagmous mterverte 
bral disks ivhich separate the centra of one vertebra from 
another, and the thecodont teeth, which are embedded in an 
alveolar pit in the jav,bone 

To these might be added some other structures which appear 
to be peculiar to mammals All are ably discussed, however, in 
anatomy texts Inasmuch as this solume is concerned pri 
manly with the habits of mammals, it seems desirable to 
discuss in detail only those structures which have to do with 
the animal and its environment External characteristics are 
thus emphasized to the exclusion of internal structures (teeth 
excepted), however important the latter maj be in decermm 
ing the behavior of the individual 

TEETH 

The dental system of mammals plays an important part m 
the economy of their lives Teeth, except in a feu (whalebone 
whales and anteaters among North American mammals) 
are found m all adult mammals Teeth are teguraentary or 
dermal structures and in some lower \ertebrates pass through 
invisible transitions to the hardened scutes which form the 
integument cohering the body Among the mammals they are 
limited to the dentary, premaxillary, and maxillary bones 

Normally teeth are composed of seaeral distinct tissues 
rather well defined The center of the tooth is composed of 
the soft pulp, abundantly supplied with nerves and Wood 
vessels w hen the tooth is y oung The calcification of its outer 
layers forms the hard dentine, which comprises the principal 
part of the tooth The dentine, or ivory , consists chiefly of 
calcium phosphate Over the dentine lies a thin layer, the 
enamel which may completely or partially invest the tooth 
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It IS the hardest tissue in the mammalian bod) Its partial 
presence on the rodent incisor allow s for unet en w ear and, as a 
consequence, the resultant chisel shaped tool so necessar) m 
cutting the food suppl) (Fig 26) 

Mammalian teeth are nsuallj heterodont, the teeth being 
mo along the length of the jaw to smt various needs and 
functions The single rooted simple mcisors may be most 
important, as m the rodents and shrews, or of little signifi 



powerful laoion eoainel fiang the toot of 

“«vea wear and resnlu .n * ►.'*1 ^ Differences m hardness allow for 

cfiuel-shaped looth admirably adapted for cutting 

and as among certam carnivores 

forming tremimdo developed m the flesh ealets 

in the rodents Th^ f "'alms, hnt are totall) absent 
often shai^^l^o,^' >«=* -mme various shapes 
"easels or m the dcCT tr'l^ d«li-eatmg cats, svohes. and 
end. but arc flat-croivn,^'^’ •’'^•'■ng down the coarse 
maU There is no such diff ““f 

toothed whales their r of teeth among the 

single-pomted, slightly ® 

railed homodont and = dentition is 

64 chiefly m the aquatic species 
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The permanent set of teeth is notmall)' preceded by a 
“milk" dentition, which is lost a few weeks after birth. The 
milk teeth may disappear before birth, or a verj' few days after 
Cseals), while moles never cut their permanent dentition, 
retaining the milk teeth throughout life. Bats are said to lose 
their lacteal dentition in titm, but there are surely many 
exceptions to this state of affairs. 

Teeth are subject to rapid tvear and in old animals may be 
worn to the gums. Those which are subjected to hard and 



growth in»y effectively lock, the jaw*. 


continuous usage, such as the inc.sots of rodents, contmue to 
grow throughout life. The rate of gtomh .s phenomenah 
Shadle' observing that extrusive grotvth of the four me. ors 
of the rat amounted to 20 inches tn a year and to almost as 

” NotTnfr^uemly the rapidly growing incisor tip of rodents 
become biSten, or a foreign substance may lodge benveen 

t, T-i, ^nnnosincincisotsthenfailtomeec.andgrotsth 

them. The | ^ instances of malocclusion ate not 

continues “"'’•ndered.^ warvation of the afflicted 

l^t^rSucrast^ionisparticularlypromiucntwithwo^. 
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chucks CFig 2.7), although it is not unknoivn among tree 
squirrels, muskrats, and rats 

Uses of Teeth Teeth vary considerablj w ith the different 
orders, being adapted for a multitude of uses The dental 
system of aquatic mammals is modified to catch slippery fast 
pre) , which is bolted entire The seals have unusual sharp 
cusps on the premolars which aid them in holding fish (Fig 
28) The enormous de%elopmenc of the upper canines of the 
walrus are useful in loosening shellfish from the rocks on the 



oniqoe 


bottom of the shallow arctic seas In the narwhal (AlflWffw) 
two tusks grow m the upper jaw of both sexes, but as a rule 
male protrudes and deselops into a large 
tus ig 38 ) Both tusks of the female, and as a rule the 
right one of the male, remain included m the tissues It 
thought bj the Eskimos that these formidable weapons are 
used m fighting, although arctic tratelers state that the 
nar^shal is \er> careful of its tusk OccasionaUv the tusk «s 
k u instances animals are kifred which ha^e 

the h^low portion of the broken tusk filled with a smaller 
one This further suggests that the tusk is used as a weapon 
66 
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The central incisors of shrews are long and sharp and pro- 
ject fon\ard, being particular!} well adapted for picking up 
the tiny invertebrates which litter the forest floor Bats ha\e 
small sharp-cusped teeth for tnasticacing the hard exoskeletal 
parts of insects Bloodsucking bats (Desmodus) possess onlj 
degenerate molars which are almost fuoctionless, the) possess 
a single pur of upper incisors, caniniform and razor sharp, 
which slit the skin of their pre) The joung of some species 
of bats haie hooked teeth which assist them in grasping the 

Pio 29 — Th« uppv ill(ucract<}n sboirt th« roixilluy chwl teeth oi « hlacL 
Theifrelatnebluacaesssu£cesforanomoiTorous<lietori«rTies roon asdsmallfaiae 
Those beloH xre the cheek, teeth of a polar bear Duruc the loog tnnter tnooths the 
chief food of this arctic bear is seats for sehich the crenchanf molars are well adapted 

fur and flesh of the pectoral region as the) are carried about 
b) the mother during her e\ening flights 

The teeth of cami\ores ma> be extremely modified, the 
camassial premolar being sharp and pointed, adapted for cut- 
ting flesh Man) camuores are omnuorous and fail to show 
such a specialized dentition “nie molars of the black bear and 
polar bear show , in a shgbr way , the differences wrought b) 
dissimilar food habits In the black bear, which feeds large]) 
on fruit, berries, insects, roots, and small game, the back cheek 
teeth are flattened and well deaeloped The polar bear, w hich 
depends in large measure on seals for its food, has shear like 
premolars and the rear cheek teeth are degeneme (Fig 29) 

Rodents all ha\e sharp strong incisors which are used for 
cutting their food supph The fossorial pocket gopher uses its 
large projecting incisors to tear aw3) roots, soil, and other 
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obstructions when tunneling To prevent the mouth cavit) 
from becommg filled ith dirt the lips meet behind the teeth 
so that these appear to protrude from the mouth Indeed this 
is characteristic of roost burrowing rodents and is readily 
demonstrated in the field mouse Arctic hares has e protruding 
teeth v.hich they emploj to break the snow crust and gather 
lichens m the bleak ^vorld they inhabit (Fig 42) 



cavernous effective strainers When ^ 

S ttheplaics ma oing out the water and retaining the fooJ 

peculiar possess structures ^shich fit them for a 

be.ngsp.c.al.zed Thu3 the 
into n Ion, I I T have the face produced 

;"nL“oi“k®n^“r„“T 

bone tt hales I^e thct teeth ^1"'"!?“! 'T 

or \\ halebone ^ttth and secure the baleen 

s«L of nrtre^ u >>»l==n “ns.sts of e 

«» tsh.ch hang from SrSoftr® 

therntd hne The plates run leugltLTongr;^:”:^' 
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together The inner edge of the plate is fraj ed into long bristly 
fibers The baleen plates are longest nearer the middle of the 
senes and become progressively smaller as they pass toward 
the front or back of the mouth The baleen consists of the 
modified mucous membrane of the mouth When the whale 
fills Its cavernous mouth with knll or small fish, the huge 
tongue raised against the whalebone permits the uater to 
escape through the narrow intervals beween the plates and 
rush out through the lips 

HAIR 

Hair is common to all mammals It usually covers the 
body, but ma^ be greatlj reduced in the Cetacea, where it is 
found as a few scattered bristles about the hps or often present 
onlj in the young In others, as the naked rat (Hetmcfpbalui), 
the hairs ire so sparse that they miy be easily counted 
Hair IS epidermal m origin, developing first as a thickening 
of the skin, ishich pushes into the conum Directl) under 
the basal portion of this thickening a tm> cup is formed, 
ultimately becoming the papilla This cup is richl> supplied 
with blood vessels and, thus nourished, proliferates new 
cells rapidl) These m turn are forced through the skm to 
form the hair This ingrowth splits aw a) from the de\ elop- 
ing hair to form the hair follicle, w hile ) et another xngrow th 
from the follicle proMdes a sebaceous gland, the secretions 
of which se^^e to render the dead hair less brittle The hair 
normally consists of three well-defined lasers The medulla, 
or pith, occupies the center of the hair and is composed of 
shrunken cells of dried epithelial structures Surrounding this 
pith IS the cortex, composed of a rather transparent mass 
which occupies the bulk of the hair Within the cortex 
are scattered minute pigment granules which gi\e color to 
the hair Surrounding these inner ia)ers is the cuticle, com 
posed of colorless scales arranged in an imbricate fashion and 
often beaunfull> sculptured The hair ma> be circular or 
elliptical in cross section Hawened hairs are curl>, while 
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those which are circular are normal!) straight or but little 
cur\ed 

Mammals usnallj- possess nro types of hair, the underhair, 
uhich 1« next the skm and is thick and soft, and the guard 
air, IV ich IS relatively coarse and lies over the underhair, 
ormmg a protective coat These two n’pes are well illustrated 
in t e majority of fur bearing animals Not a few mamm als 
possess several kmds of hair, and practically all possess the 
^sily recognized and specialized tactile hairs, or Mbrissae 
alfh annually or may be shed twice each jear, 

nf a h ® IS evidence that some hairs, such as the mane 

trovT ’ j 'troughont life When the hair ceases to 
Uerale UTO^^s' commences to pro- 

taut than*^,^in,^ ®sny uses, none of which are more impor 
pdtretamsbod/Mm^m* q^Iities The air imprisoning 
allowmo <r,r,/ and acts as an msulating agent, 

2nd denser fiir rh mammals usually have thumcr hides 
"tic IS nanit, character 

Those from th^T ^ ““'"^cable in such a form as the muskrat 
hide and thm fur m m“ Pt°"ded with a hea^ 

dense fur of the .sirr, ^ contrast to the thm hide and 
Its range ^ species at the northernmost limits of 

Ungulates usftheitTa^^ 

The bush) tail of rh ^ *** remove troublesome inseas 

coiled in sleetj Cp, ^ face when the animal is 

of the pronghorn or*?i, such as the rump hairs 

deer, are used bv th ^ haired tail of the Virginia 

fellows of approaching apparentlj ro apprise their 

of a herd through the members 

a necessit) Squirrel mo^i ' precipitous flight becomes 

%mII wTap their long ham sensitive to the cold, and 

ing a measure of warm^ * rheir necLs thus insur 

"armth this singular manner If the 
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weather be cold, the members of a group crouch together in a 
ball, covering each other with their tails 

COLORATION 

Mammals are usually clothed m somber colors, seldom 
rivaling the brilliant plumaged birds Color is chiefly deter 
mined b) the pigmented hairs, for only in a few species is an 
appreciable amount of bare skin visible When such occurs 
the flesh may be of a brilliant hue, such as is found on the 
cheeks and the sternal callosities of the mandrill Once the 
hair IS formed, the pigment may undergo a slight fading, 
but this IS not significant and cannot appreciably alter the 
color of the animal Thus an> change which may be effected 
must be brought on by a molt, which often produces quire 
a different appearance in the animal Weasels, snowshoe 
hares, and some lemmings may wear a brown livery during 
the summer but don a pristine coat of white as cold weather 
secs in Some shreivs forsake their dull brown coat for a rich 
gray one as fall approaches Desert mammals are nocabl> 
pale-colored, while their relatives of the humid coastal belt 
or neighboring mountains tend to be dark 

Many theories and observations have been advanced which 
suggest chat the colors of mammals are protective in function 
and have been produced through natural selection The coat 
color of most small mammals tends to approximate the color 
of the environment, this is prominentlj illustrated in those 
species which inhabit the striking enMronments of South 
western United States Here are found sizable areas of white 
sand dunes and black la\a flow The mice which are isolated 
on these areas rend to parallel them in color Benson* believes 
that none of the phj-sical factors of the environment, save 
that of color, appear to be correlated with the colors of 
the animals Inasmuch as there is scant probabiht) that the 
color of the background can directl) affect the color of the 
mammals which Jne upon it, there is little probabiIit> that 
the colors of the races are doe to the direct action of an> one 
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of the environmental factors It would appear that natural 
selection is operatmg to produce protecti\eIj colored species 
Thus the color of the background, through natural selection, 
might conceivabl} be an important factor in determining the 
color of mammals But there are several important objections 
to this theory Manj protective!) colored animals are 
nocturnal, others, such as the pocket gophers, spend the 
greater part of their lives below ground, )et their coat colors 
approximate rather sharply the color of the soil in which 
t ey ve Sumner’ believes that depigmentation rather than 
concealmg coloration per se is the thing which results from 
e m an regions Sumner collected a large senes of mice 
C crnM,') on extreme!} dark lata beds, tshich 

"■* '•’' 1 “'= 

nf I c ij ® senes from an area devoid 
crir^rl^l “^ses of dark rock When 

contra f the two senes resealed no obvious or 

LcTor, r “ 'hetr average color tone Thus chmatic 

atJDear’rn h.” '*1^ optical properties of the background, 

the mnim '“P^osible for the differences of color benteen 
of th“eTr^°“ ““'7 The most tmportant 

ot these appears to be atmospheric humidity 

colors'^ coln^^ placed on the value of protective 

break uDthr marU which help to 

directive or 

There are hahit h ^ ^^trvival value of these is problematic 
orapparentK chane^ h'”^’ ability to modify 

unnoticed and til ^ animal that cannot pass 

In sout'strt™ 

This tack rahKif i. striking color pattern 

coter,'nfth"t’S;rr,?,T^^^^^^^ bnffy'mantle 

or iron grav sides and sharply outlined by whitish 

continuous With the bght-colored sides beini; 

the loose skm of tiher sTd^ 

72 ^ drawn over the back at 
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will In this manner the dark dorsal area is shifted almost 
completelj to one side and the white on the opposite side is 
dra^vn nearly or quite to the median line of the back This 
happens ^vhenever the rabbit is frightened, and occurs ahvap 
on the side toward the intruder In the bright sunlight 
the snowy white side flashes brilliantly, attracting attention 
from afar, and aflfording a fine example of directive colora 
tion * The rabbit may zigzag along, changing its course e\ery 
few yards, and at everj turn the white side is flashed on the 



fio 31 —The flishing vjh « twmps ot » antelope bind offers * sttiUog 

spectacle The hairs of the rump are ra sed «hen the animal is alarmed and act as a 
wafaiog CO ocher njcmherj of the hand CPttTfgrafh by BJ’nii’iA 


observer If it can be demonstrated that a quick change is 
often made, resulting m a total disappearance of the pursued 
rabbrc b) contraction of the skm muscles so that an oblirera 
tive effect results, then the purpose of such behavior is 
apparent But the bright flash must attract predators as nell 
as the rabbits onnti kind Moreover, the obliterative effect 
when emplo)ed ^^ouId concei\abIy confuse others of the 
same species of the whereabouts of the jack rabbit when it 
came to rest 

The rump patch of the pronghorn antelope is formed of 
long white hairs, which, when erected b) specialized muscles 
form mo great w hite rosettes These produce an astonishinql) 
bright mark which may be seen at a distance of one or two 
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miles They may serve as a directive mark to other antelopes 
or may be used as an alarm when the animals are disturbed 
CFig 31) 

Variable Colors In northern latitudes, where definite 
environmental changes occur with the seasons, many mam 
mals undergo a seasonal molt which makes them less con 


spicuous The weasels, hares, foxes, and lemmings all become 
white with the approach of snow and again don a brown or 
gray pelt as the snow melts in the spring There is a ^ery 
definite correlation between the time and length of change of 
pelage color and the time and kind of average background 
of the environment Thus hares (^Lepus^ show considerable 
1 ariation over the entire range of the genus The arctic hares 
of Ellesmere Island, which range even to latitude 83®, retain 
an entire white pelage at all seasons, except for small blackish 
ear tips A subspecies, the Hudson Ba> hare, does not fully 
ose Its white coat until late June and commences to turn white 
during late August The var>ing hare, in Northern United 
States, first shows incipient molt m early September, the 
complete change from brown to white occupying 70 to 90 
dzys and the spring molt more than 2 months The changes of 
pe age o not appear to be correlated directl} with immediate 
c imatic changes but do show remarkable correlation with 
average climatic conditions particularly with the presence or 
absence of snow ‘ At different elevations of the Green Moun 
ains ermont, Smith* has noted prominent differences in the 
9 Ron f ® hare during mid June At an altitude 
^ ^^^rved m complete summer pelage 

4 non j noticeably lighter Finallj , 

infn Mn u timber line, where snow often persists 

raarkedlf ^ 

ratm 'vasseen Hares of the humid 

a white coar T (X^pus uashttigtont) never assume 

Amon. ^he year round 

(DiZll W the little Richardson lemming 

CDi^oslonj.-) becomes white, while its cousin. retains 
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Its brownish gray garb throughontthe year Yet rhe.r habitats 
are not dissimilar, they are not infrequently taken in the 




November 27 y 


r Th, ch«.B Ito” 

■” ■ ^ „,ghts The arctic fox 

sinie subm\ean burrow on retain its brownish coat 

becomes white b> late fall but nu) 
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into mid winter The brown coat appears in June or July The 
Fear> caribou of Ellesmere Island, ualiLe its km, is nearly all 
white It retams a light-colored coat even m summer 
How IS the change brought about’ Some believe that an 
actual change of pigmentation occurs m the hair or that a 
lengthening and blanching of the fur occur Careful studies on 
pelage changes of the snow shoe hare’ and on the wease'* 
indicate that a biannual molt accounts for the color change 
ul examination, no hairs were found that 

exhibit a partial change from brown to white Weasels shed 
^ mid-October to December, it bemg 
^ change usuall> occupies from 

befnr c ^ Completed Jong 

taTn ™ vernal Change to 

the v,oodI ^ ^°™P^®ted while there is yet a foot of snow in 

we?"-dSned"'”l ^“ 1 ““''*) happens that there are ttvo 
ZttfZr at' ““ ^P«'« The sUver foa is 

With red hrnfb* 

color w ™ r 1 °^. intermediate m 

from the red fn '”'’°’“verthelessdoes not differ specificall) 
rch iLlt often sport an individual 

tlTte dt, a = ’ *'*■* that superficially, the 

phase mai difficult} This blacLish 

Site litter with the typical red 

black phase dn"" ^ '“"’S'l npproached, the 

for theta, The same is true 

common as the™ ’ ’’lnnh phase becomes increasing!) 

SorSts shtsettTjr" 

non among mammals is 000^? ” ’ 

alb,„o''o|Sssnmrshrts‘TolB''‘’ '"T 

chucks, red and gray snuirrel, %' ,”‘^ 1 °°'’"- tknnks, tvood 

pines, and deer lfadd,.m„ to tts 1""“' 

albinism among other snecies .„"'j'’'i’o are many records 01 

76 ^ * ^eluding a sea lion Melanism 
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IS not unusual, but records of really black furred indi\iduals 
appear to be far Jess common than albinos 

ANTLERS AND HORNS 

Antlers Deciduous antlers occur in the males of all Amen 
can Cervidae In addition, females of caribou are 

equipped with antlers These impressive osseous structures 
are the most rapid growing membrane bones to be found in 
mammals The cervine antler grom from a pedicle of the 
frontal bone and is covered with a true skin, the velvet, during 
its period of growth At birth there is no external indication 
of an antler, but m several months small paired bulges appear 
on the frontal bone of the male, growing rapidly to form the 
pedicle The first antler grows from this pedicle %% hen the deer 
IS about eighteen months old Ossification of the antler begins 
at the base and keeps pace with the growing tip, so that a 
section at any level is harder than that above it and Jess 
ossified than that below 

According to Cowan’ the antler consists of two types of 
bone The mature antler has a sheath of compact bone (s/d 
stantta compacta), 7 to 10 millimeters in thickness completel) 
surrounding it throughout its length and becoming thinner 
toward the tips of the tines Except at the base the core of the 
antler consists of spoog) bone (jubstantta spongtosa) The base 
of the antler and the part extending for a short distance above 
the frontal pedicle is entirelj compact bone and plays an 
important role in the shedding of the antler 

Growth continues until the pattern of the species and 
individual is completed ossification not being completed until 
the tip his become ossified, after which the \ elver is shed The 
antler does not increase in diameter as it growls m length 
except at the base During the growing period the antler is 
capable of repair if it be miured for during this period the 
base or pedicle transmits blood to the inrenor of the anrler 

The growing antler is covered with skin the velvet, which 
IS richly supplied with blood vessels These vessels appear to 
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of the sLia elements forming the velvet fully co%er the great 
palmate antlers of the moose within 3 months Because of its 
highl) sensitise nature, the selvet pfobabl) acts as a protec 
tive device to the grossnng antler 
The gro^sth of ness antlers is extreme!} rapid (Fig 33) 
The incipient antlers of a bull elL in late April are hardls 
larger than one s hand B} August they have attamed the 
massive rack svhich is familiar to man} A sshite-taiJed deer 
s\ hich the svTiter had the opportunit} to observ e completed 
Its entire antler grosv'th in 14 weeks 
Complete antler attainment occurs lo the lace summer or 
fall The circulation of blood m the velvet has become 


sluggish and is shut off The bucks then rub their rack of 
antlers against cree> or brush until the dead skm hangs m 
strips from the bone, suggesting draperies of moss hanging 
from a limb The velvet is normal]} shed earlier m old bucks 
In Alaska on still da}-^ in earlv September the scraping and 
clanking of the antlers ma} be heard m scattered timber, 
^here large bucks are engaged in polishing their antlers ** 
The first set of antlers, which commence growxh when the 
buck IS three or four months old, consist of a single spike 


The black-tailed deer normall} has forked antlers the second 
)ear and three-poinc antlers m its third )ear After this rt is 
impossible to predict the number of points The eastern w hite 
tailed deer may have four points to each antler the third } ear 
Or raa) not acquire this number unril its fourth }*ear It is, 
of course, impossible to determine the age of the deer b) the 
number of points its antlers support With advanced age the 
number of points ma} be rtrdoced. and a senile individual, 
'\hile of large size, ma} not support more chan two pomes 
to each antler The smooth character of the antlers of } oung 
deer give wav with advancing age to increasing roughness, 
so that the base of the antler m a mature prime buck mav be 

thickly studded with osseous protuberance 

After the netv antlers hate been carr.ed for several months, 
the, become loosened and fall off From the sers l^s.nmnc 
of antler format, on a preparation for sbeddme of the antler 
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IS in process This is caused bj the constriccmg of the blood 
vessels within the base of the antler, through the rapid 
proliferation of the bony tissue around them, followed by 
necrosis Shortl) before the antler is shed, the bone on the 
distal end of the pedicle becomes softened, blood vessels 
within the pedicle increase lo number and si2e, and granula 
tion tissue is formed, which loosens the connection bett'ceo 
the dead antler and the pedicle The heavy antler falls off 
due to Its own weight or accidental contact with a tree or 
other object, leaving a naked cavit> on the tip of the pedicle 
he antlers of Alaskan caribou are shed m November, tvo 
months after maturing, and replacement does not usuall) 
commence until late April Eastern deer lose their antlers 
itom mid December until March, the maiorin seeming to 
drop in late January or Februarj 
Although one might expect to find large numbers of antlers 
m the coverts inhabited b) deer, few are found Porcupines 
hares and mice gnaw on the fallen bones until little is left 
>j.aribou chew and panially eat their freshli fallen antlers 
antelope disintegrate rather rapidl) 
on the Western plains, few being found bj man 
Deformed antlers are not unusual and mar often be traced 
seen 'ft" t«tes, inasmuch as the antlers are 

hn™„ hud as such are gotemed b) the 

on the'^a gonads Velvet occasional!) persists 



Pranr M ^°S deca>ed or greatlj worn 
hum anteri deciduous horns of the proaE 

those of the differ fro® 

alh The hnm if being branched and shed 

^ outgretth of and attached to tb^ 
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sLin of the bony pedicle and is not in direct contact uith the 
bone Itself 

The bony pedicle or core which supports it is actually a 
projection from the frontal bone of the skull When the horn 
IS shed, the bony pedicle is exposed as a conical knob, with 
rounded extremity The skin eoclosmg the pedicle, or so-called 
bone core, clings firmly to the bone beneath it and apparently 
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the comeum of its epidermis series as the scartinc point of a 
ne\N horn The epidermal hom consists of true keratogenous 
or hom tissue, such as one finds m all true horns The horns 
of Anttloca^ra differ from those of deer tri m t at t 
are epidermal in origin, while the horns o t le m ae 
composed of true bone boms urn present 

Females f ,i,c males, nsnallr not 

the) are much smaller than chose oi 
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exceeding 1 to 3 inches in length, and are unbranched The 
horns are usuall) shed m late October or November, the vigor 
and age of the animal determining the time of horn loss 
Hollotv Homs The horns of the buffalo, big horn, moun 
tain goat, and musk o\ are permanent bonj processes 



growing from the frontal sinuses, ensheathed in true horn of 
epidermic structure Such horns continue to grow from the 
base throughout life, aud are set, rarely, if eser. shd 
Hollow horns are present m the males and m a less developed 
state in the females 
81 
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Uses of Antlers and Homs The antler appears to be an 
offensive or defensive mechanism, useful to the deer durmg 
the rutting season, -when the bucks are gathering together 
their harem During the fall, vicious fights occur between 
the males of all cervids These fights have been witnessed b) 
a number of naturalists, and all, without exception, have 
remarked on the fury displaced b} the animals It is usual 
for the bucks of deer, elk, and moose to charge at one another, 
endeavormg to np or tear their antagonist wnth the sharp 
tines Not infrequently the antlers become inextricably locked 
and the two combatants, exhausted, suffer a Imgermg death 
35) In fighting, the male antelope uses the prong as a 
guard and deftly parries the thrusts of his adversary The 
rams of mountam sheep use the massive horns as battering 
rams, two males meeting with terrific force when fightmg 
for the favor of a ewe 

It has been stated by many authors that the well-developed 
brow tine, or shovel, of the canbou is used b> the animal to 
scrape away snow and uncover lichens Murie objects to 
tbis theory of use, pomting out that in onl) a few adult 
bulls are the brow tines well developed “ Inasmuch as the 
tine does not extend bejond the muzzle, it would provide 
at best an awkward cool with which to shovel snow 

TEMPERATURE OF MAMMALS 

Biologists generall) have atcnbured to mammals the 
power of regulating their bodv temperatures, so that most 
species are considered homoiothermic, contrasting sharplj 
in this respect wnth their poikilothermous reptilian ancestors 
Nevertheless, some groups of roaromals have an exceedingl) 
Unstable remperarure regulation OtheR are subject to slight 
changes m a dail) rhjthm. some ma> have a wide range 
even seasonal in nature, while still others mav show no 
'ariation from the normal Seasonal vananon occurs m those 
species which have a period of torpor The fact that some 
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mammals lead a slaggish existence may have a further 
bearmg on the body temperature 
We might logically expect some variation to occur m 
primitive mammals Records of the monotreme temperatures 
are num'Tous, the most interesting being made by Suap- 
son,“ m which a range of 22 to 36 6°C was observed m 
the echidna Burrell* found a variation of lO’F in the wild 
p typos 'Ihe difference between the monotreme temperature 
and that of other mammals is not nearh so great as it i5 
ohen asserted to be ^ o 

The edentates are considered primitive and exhibit vanabl* 
tem^atures Observations made by WisJocLi” point out the 
ina ity of these sluggish mammals to maintain a constant 
t^pe'ature wh-n placed in a cold room Two sloths (BradjP^ 
at bod) temperamres of 91 5 F (air temperature of 
iL ir”® ^ 3 temperature of 57 3*F lo 

S6 F •» temperature of the sloths dropped to 

^ hours the animals had becom*- thoroughlr 
7“peratures of the two readmg 75 and 73 S’F 
slo^Mi ^ ^ continued exposure in the cold room, on- 

M ha^^ ^ hours and 

73 5T , w^removed to a .s-armer 
than 2 hnT was constant at 97“F In 

S4 VF TT, * * temp>erarure of the sloth had mounted to 
the demonstrates the rariable nature of 

atmospherir r ^ correspond rsith changes of th" 

tern™ '™^tnre WtslocU ntdnced changes nt tf' 
to lSrtempera«rB‘”.T^'’‘’'^ b snbjecttng » 

hours, tshenha anin,,^' «> « «> ^ 

was^ansferred from room tempers 
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temperatures of 70 5 to 84 3°F respectively The rectal tern 
peratures of the Vitginn opossum which the writer has 
studied vary between 90 and 94“F when the animal is placed 
m room temperatures of 24° to 68“F 
Rodents shou a primitiveness in the unstable nature of their 
heat regulating mechanism Thus Johnson’® found that the 
temperatures of active ground squirrels range from 87 5 to 
105 7°F but a range of 95 to 102 5°F is common in a warm 
room and 86 to 95° m a cold room Spring temperatures 
averaged higher than fall and winter temperatures of active 
ground squirrels according to Wade ■« Temperatures of wood 
chucks obtained b) the writer during the spring vary from 
94 8 to 104°F , a varncion of 9 2°F Young inimals ga\e a 


lower reading than adults 

Few temperature records of wild carnivores are available 
The temperature of the domestic cat vanes between 101 and 
104°F at air temperatures of 41 to 104°F ” Hanna smtes that 
the normal temperature of fur seals is about 101 F When 
the temperature rises above 103°F the animals ’nd’cate this 
heated condition by panting and fanning with the llippem 
We thus see that man, mammals possess an unusually labile 
.. nil in Leeomc With the exact temperatures 

temperature not at all m keeping, wi r 

whl^ are custoraaril, associated with homo.otherm.sm 


skin glands 

Integumental glands pla, a prominent role in the lives of 
mammals They ate usuall) found variously situated in al 
mammals y of these glands man) of 

terrestrial sp and characteristic scent is not well 

which give o a promi con|ecture about 

understood although the „ ,1,^^ jhe anal 

them and much va skunk serve a defensive use 

glands of glands of the musk deer are 

The secretions of t p „f„o<-odiIes and thus insure 

said to resemble the tod ) otherwise timid little 

some measure of F™'^ ^ s^sson of reproduction 

beist b^an> ghnds enlarge tiurmt, 
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and undoubtedly serve to bring the sexes together The pedal 
glands of deer probabl) provide a means of communication 
between members of a herd and allow a stray individual to 
find Its \\a) back to the fold 

Preputial glands are common U) many mice, notably the 
muskrat (Fig 36) The glands lie on either side of the penis 
)ust beneath the skin, the ducts opening within the prepuce 
These glands enlarge during the breeding season, notably m 
the male, at which time a musk) secretion is deposited on the 



tawn muskrat enlarge during the rep:»i“' 

‘be glana pen» The sF«-« 

f^llyuaderatooj but « The purpose of these glands » not 

twueved that they serre to attract the sexes 
of the aniraar^Ti! w ith them this specific odor 

muskrat secretion from the preputial gland of the 

g"ntot~“ '■'= “-factnte'^ofVf-ety These 
of the bea\ «• ^orraousl) developed in both sexes 

C 0^1 a« r® ' Just tehind them he 

casf:tel“on-;t;rntr fJ 

nightly hi beavere^f l!! ^ 

scfnt, cover ir^th^? T ""’ after depositing them 
d It IS probable that these scent sia 
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tions aid the beavers in finding a mate at this season The 
castor bags are much valued by trappers, who use the contents 
(castoreum) in various animal lures A century ago the 
castoreum was much in demand for perfumer), and man) 
medicines were compounded from it «hich were reputed to 
cure sundry diseases 

Such preputial, or protometric, glands are said to be well 
developed in the Canidae Wolves are reputed to have their 
range well laid out with signal stations or intelligence 
posts ’’ These stations, occurring at intervals of a mile or less, 
may be a large rock, post, stump, or buffalo skull, usually in a 
conspicuous or isolated position Here the wohes repair and 
quickl) divine, by the character of the smell, those which 
have last visited the post Seton behe\es that the mam items 
of news essential to the life of the wolf are obtained at these 
signal stations 

The skin glands of the deer tribe occur as preorbital, tarsal, 
metatarsal, and incerdigital The sac like ectodermal gland 
which lies just before the e>e in the deer seems to ha\e little 
functional value m American deer, although it is capable of 
eversion m some genera of antelopes Its situation suggests 
that an) secretion could readil) come m contact with the 
shrubs upon which the deer brome The tarsal glands are 
marked by a tuft of long coarse hair Here the enlarged 
sebaceous glands produce an oil) roarerial with a pronounced 
ammoniacal smell Cowan'* believes that the gland, at least 
m the male, has some connection with the sexual c>cle of the 
animal He has observed bucks to urinate deJtberacel) on the 
tarsal tufts The metatarsal glands secrete an oil) substance 
with a pungent musk> odor, which Pocock’* belie%es se^^es 
to mark the resting spots used b) the animals Man) artio- 
dacnls possess pedal glands, the American de^ ha. mg 
mteMicttal glands on all feet This gland is a simple sac hke 
structure (Fig 37) which lies benxeen the n.o mam digits 
Lone hairs conduct the secretion from enlarged sudoriparous 
glands to the hoof These pedal glands arc actneh secreting 
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throughout the year It is possible that they scent the tracks 
of the individual, allo^Mng members of a herd to find one 
another or permittmg a doe easily to retrace her steps and 
thus find her fa^ra 

The mountam goat (Oreamnos) has ns o large glands covered 
with black oily skin which lie at the base of and behind the 
horns The function of the gland is not 
understood, although Seton believes it 
attracts the sexes together during the 
I season of rut The pronghorn antelope 
I has prominent ischial glands, which are 
exerted when the animal is alarmed 
Indeed, man) deer have such glands 
situated at the base of the tail In addition 
to these, inguinal glands, often of con 
siderable size, are found m man) rumi' 
nants 

The peccary has a prominent musk 
gland on the back, placed over the hip 

CFig 24) This gland, which appears not 

unlike a navel (hence the generic naioe 
^ DicotyUi) produces a most disagreeable 
F.O ST-PftUigUnd* smell The wTiter has located a herd of 
trite Their these auimals in the Costa Rican forest b> 

earned by the long luirs * P^tietrating odor, e\ en when the pi?* 
to the W A ha%e been a hundred >ards distant It is 

teen ptobable that these glands function as a 

trite thii gliad ®*£*^^* ®)stem, for Grant*® remarks on thcit 

Wjoufc, use in enabling the >oiing to find an'^ 

mb the *'■' Th= boats are said w 

senieni free ^ ’’ '“8 'b= 

pam?cnli;h"f -n many carnivores and are 

Zr and ■" M“^tel.dae The sUnl-. 

lust beneath rhf 1 ^“"’'“'“'•“eiferous glands, rshich b' 
lus^t^beneath the sUn on either s.de of rhe venr, rhe duers of 
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^\hlch open into the inus \\Tien the animils are alarmed, the 
secretions of the ghnds are forcibl) extruded, often to a 
distance of several feet Mice, shrew's, and tree squirrels 
possess anal glands, but such structures are most prominent 
among the ground squirrels ’Hie large anal glands open into 
three white-capped orifices which are extruded from the \ent 
when the animal is frightened Woodchucks apparentlj use 
these glands as a means of communication, particularly when 
they are leaving their dens 

In addition to those discussed above, there are cutaneous 
side glands of shrews, more prominentlj developed in rhe 
male, which activel> secrete during the breeding season 
Field mice, especial!) the old males possess hip glands 
The opossum (Diddphts marsuptahs) has a prominent pectoral 
gland, the secretion of which comes in contact with ob)ecfs 
up which the opossum climbs Wolves and foxes have elon 
gated caudal glands on the dorsal base of the tail 

During the rutting season, manj animals give off a strong 
effluvium At the mating time male deer, elk, and moose 
have a pronounced rausk) odor, which ma) be useful m 
attracting the females It is said that the bull moose digs 
a hollow in the earth with his hoofs and in it blends every 
substance that he is capable of extruding He then w allows and 
splashes m this depression In still air, the scent of these big 
game animals ma) persist for man) hours The most malodor 
ous of the entire deer tribe is the caribou When animals are 
excited or vv ounded the odor is more pronounced, and persons 
have become nauseated b) the odor of a wounded mountain 


caribou 

Usuaih specialized scent glands an; far more prominent 
in the male but in the marmosets the female exhibiis the 
greater deielopment of these glands Complev scent glands 
in this group are located in the pubic region, on the genitalia 
or tn the [4rineum Other than the Call.tr, chidae none of 
the monhejs or apes eshib.t complex scent glands of the 
skin’* nor does man 
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A small dermal gland on top of the shoulders of the kaoga 
roo rat has been described bj Bailey it is normallj concealed 
b> the hair, but, when this is parted, the gland is conspicuous 
as a wart) excrescence about H mch Jong The gland has a 
musky odor which appears to ser\e as a recognition character 
to individuals or species of the group and may be an impor 
tant registration or property mark Another function of the 
g an appears to be that of a waterproofing agent, when de- 
prive o sand or dustj soil the animal loses its usual gJossj 
appearance, and only m its natural habitat can it acquire 
ng or soil to absorb the excess excretion and thus 

keep the fur m good condition 


SECONDARY SEXUAL CHARACTERS 

sex characters connected with the gonads 
ences ^'^^cters which show occasional striking differ 
areseldn^'““ mammals (Fig 38) These 

as amontr R occur with such frequency 

■With erear/^ ^ ^od amphibia They are generally associated 
of them Ha in the male Manj 

no exulaina^i ^ ctional value while others appear to have 

glands secon/ greater derelopment of scent 

th»maU. to?" 

female 's„ch°sn?ta^''’ niarUdly larger than the 

tells ma> sseieh of the Pinnipedia Large fur-seal 

bemeS™u find remarkable dispariij lO 

Doting the hr?r ton and elephant seal 

s''ollm this tv. “^“on the necks of the males are greatl) 
"the males of aractenstic of the deer tribe as ssell 

oC ° ''at, ' S^”>> 'he females m 

The Sirhood? “ "■“t 'heir mates 

on the face an inll^aH^^c’^*”™^’ “ ‘“P*'® 

90 tin bag of muscular tissue, tshile the 
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male elephant seal has a long pendulous nose capable oi 
inflation 

Antlers are common to the deer tribe, but, except m the 
caribou, are carried only by the male 
Scent glands are often more prominent in the males, this 
being notably true of the shrew s and mice The enlargement of 
these glands usually accompanies the season of reproduction 



blicL and rS'f differencw in color the male ^ 

fc E .. of .ho „„„J. of .h. P.» 

A rl..!' EOfffeiimes extraordinanl) de\ eloped in the male 

fhe In th.s cetacean all 

Thp.e fcmain in a ttidimentatj condition 

^e femal T ■" the max, Ha, m 

Se an™., aheolns, so that 

the animal appeats toothless In the male the right tooth 
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likewise remains abortive, but the left is greatly enlarged, 
sometimes attaining half the length of the entire animal 
This long cylindrical tusk is marked by spiral grooves The 
function of this great tooth is not understood 
Unlike birds, mammals seldom exhibit sexual variation in 
color, but there are some species which show a sexual vari- 
ation in a striking manner The male howler monkey is 
black, while the female is yellowish (Fig 39) The male 
hare-lipped bat Q^oettho leportttus) of Panama is said to be 
deep rufous above and bright orange rufous below, but the 
pale females lack the rufous tints, being olive brosvn above 
and yellowish below The two sexes of our common red bat 
show marked dissimilarity m color, the males being bright 
rusty while the female is chestnut-hued 




CHAPTER IV 


ADAPTATIONS 


A 

sufficiently large area varied m topographj , climate 
and vegetation will, m geologic nine, gn’erise to a diiersi/ied 
fauna This is amplj demonstrated in the island continent 
Australia, where one finds carnivores, herbivores, and bur 
ro^^mg, terrestrial, and arboreal forms, all recognizable, on 
close inspection, as members of the Marsupialia These forms 
are paralleled m distant lands bj species which sho^^ no close 
relationship to them but approximate m external characters 
the primitive beasts of Australia 
Adaptive response to the environment is visible everj^v here 
So easily does the eoMronment mold a form that often two 
species, widely separated phjlogeneticallj, appear to be 
closelj related Some scientists belie\e, for example, that the 
Cetacea are diphjletic from quite different sources and that 
the supposed relationships between the toothed whales and 
the baleen, or whalebone, whales are merel> parallelisms 
due to the simihrit) of the environment This has resulted 
from the profound modifications which life in the tracer pro 
duces, affecting internal as well as external structure and 
leading to striking similarities in man> structures in groups 
^^hlch are not geneticall} related Space does not permit 
enumeration of the bases for this reasoning bur there is much 
uhich f-ivors such a new 
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AQUATIC MAMMALS 

Modification for an aquatic existence may be observed in 
man} mammab, from such a marine leviathan as the whale, 
v\hich spends its entire existence m the water, to the tiny 
^^ate^ shre^ , whose frmged toes aid it on occasional sojourns 
to the scream bottom Between these two forms are a host of 
species which illustrate diverse adaptive development for a 
partial life m the water UTule positive proof is lackmg, vre 
ma) feel assured that all aquatic mammals, however extreme 
their adaptations ma} be, are all descended from terrestrial 
ancestors The profound changes which have occurred m the 
whale, both mtemal and external, are difficult of mterpreta 
tion, but, even though th^ be vestigial, all the organs of a 
teirestrial mammal are present 
Swimming is accomplished m a number of ways Undola 
tof} movements of the bod} and tail base are employed b) 
the otter and the majorin of cetaceans, but a great man) 
appendages Thus all the limbs are 
w b} the walrus and polar bear, both of which are strong 
out relativel} slow swimmers The fore limbs are employed 
mswimmmgchiefl} b} the for seals and sea lions Propubiou 
b} pelvic appendages in the water shrew, sea 
Mr * aquatic rodents, as the beaver, roush- 

, and water vole Some mammals (Condjlura') use the tad 
as^ accessor} scull when sw.mmmg 

TVirw features of aquatic mammals are v’anable 

form^« * f^tricted to the water assume a fish 

ceans Particulars The swiftest of ceta 

n an^TS ^ 'he ideal, for 

sharU ■ P0TX).se. ichthjosanr. and coiai" 

on'L'.'irt mcreasmsl, dapendenr 

in iha water Th h P™Portiooal to the time !!<”' 

n^e w atee The hair ts quite efficient in regulating radiation 
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of heat from the body m mammals which seek water only for 
a short time Inasmuch as water is a better conductor of heat 
than air, the need for a more efficient heat retaining mecha- 
nism IS obvious This is even more apparent in arctic mammals 
which have forsaken the land for an aquatic life In these a 
thick layer of fat beneath the skin subserves the function of 
hair in terrestrial forms 

The huge size attained by many aquatic mammals tends 
toward overspecialization Such colossal size is found only in 
those species which have become completely emancipated 
from the land Howell- believes the gigantic elephant seal, 
which may exceed 20 feet in length, is now at the critical 
point as to size A slight increase either in its aquatic special- 
ization or in Its size might conceivably render it unable to 
spend even a short time upon land Then it must speedily 
adapt Itself to an entirely aquatic existence or perish 

The changes which have taken place in the organization 
of water living mammals vary m direct ratio to the time 
during which the influence of the water has been operating 
In other words, the changes will be greater or less according 
as a longer or shorter time has elapsed since the animals m 
question exchanged the terrestrial for the aquatic life * 
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ball being immovable and the lens spherical, having much 
thickened sclera and lacking the power of accommodation * 
Beneath the skm a specialized blubber lajer minimizes radia 
tion of heat from the bodj and dispenses with the need of a 
hair) covermg The mtemal features of cetaceans are modified 
m keeping with the aquatic medium in which they live 
Teeth, when present, are homodonc and conical m form, 
admirably adapted for grasping the slippery fish on which 
cetaceans feed The whalebone whales, lackmg teeth, are 
equipped with baleen, comified plates attached to the roof 
of the mouth (Fig 30) The inner border of these plates, 
through a process of wear, becomes brush like, to form an 
effectual strainer for the Lrill, crustacean and other small 


invertebrates, on which these gigantic creatures feed 
The whales have need of a foreshortened neck, but this 
reduction has not been accomplished at the expense of the 
cabalistic number seven Instead, the cervical vertebrae are 
reduced to wafer like thickness, m some instances becoming 
ankylosed This brevity of the neck has modified the relations 
of balance betw een the head and trunk 

s> stem of cetaceans has undergone extreme 
modification The lungs of the porpoise have a cartilaginous 
amature w hich gives unusual strength and incompressibilit) 
Ihe smaller bronchioles possess muscular sphmcter valves and 
other notable features, such as a complete Immg of flattened 
respiratory epithelium instead of a partial one as in other 
novvn mammals * These sphincters are thought to close at 
^ ° *"^P*ration and ordinarily remain so until exhala 

tmn begins, preventing the gradual collapse of the air spaces 
utsi e pressure increases, thus acting m antagonism to the 
Although these sphincters are 
> ere are probably several million of them, imprisonmc 
k of 'tem working together 

arc doubtless capable of presenting the escape of air even mw 
the trachea under an, pressure to sshtch the animal « 
subjected ‘ 
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Inasmuch as some whales descend to depths where they 
experience an external pressure in excess of a ton to the square 
inch, it is of paramount importance that external and internal 
pressure be equalized; this is probably accomplished in the 
manner outlined above 

Sirenia. The manatees are scarcely less aquatic than the 
whales and their allies. Sea cows and manatees are quite 
incapable of a terrestrial existence, even for a short time. 
These animals live along coastal rivers and bays, often 
ascending to the headwaters. The fore limbs are paddle- 
shaped, with the digits enclosed in a continuous fold of skin, 
and are more mobile chan those of the cetaceans. External 
hind limbs are absent, the tail forming an efficient swimming 
organ because of its vertical flattening and horizontal expan- 
sion. The rugose skin is essentially hairless. The nostrils open 
on the top of the truncated snout, the eyes are small, and an 
external ear is absent. The skeletal framework is dense and 
heavy. The apocryphal manatee (Triebtebus) has but six 
cervical vertebrae and these are much compressed, resulting 
in an apparent neckless creature The single young is bom in 
the water and raised out of the water by the mother at 3- or 
4-minute inreiwals for a week after its birth, thus enabling 
it to get a sufficient amount of air. * The naked rugose coat and 
chick blubber layer of the manatee cannot be particularly 
effective in retaining the body heat, for numbers are killed m 
Florida during prolonged cold spells, when the temperature 
of the water they inhabit becomes lowered. 
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the almost hairless walrus and the thm haired earless 
seals 

The form of all pinnipeds is remarkabl) streamlined, with 
a reduction of such external features as might hamper the 
movements of an aquatic species Thus the tail is reduced 
to a stump or vestige and the ears, when present, are 
' er) sma teeth of seals are peculiarly adapted for grasp- 

ing and holdmg slippery prey (Fig 28) The enormous 
canmes of the walrus, pheoomenalJj enlarged m the males, 
are an aid m securmg the mollusLs ^shich these great beasts 
crape from the bottom of the shallow arctic seas Of the three 
exis^Mce ^ appear to be best adapted for an aquatic 

Host aquatic American mam 
Pf^'inualj discussed, is the sea otter 

otter IS bom at sea, m beds of help The sea 

° elT “eb^f “ Pol^gic life b) large, 

' alued of^ doma and soft fur (the most 

shchtlt fnrpst, Internal luodlfications mclude a 

cf'he^stSraUuTulrf ^ 

htts short legs, the hmd feet nell 
c\lmdncal taoeriifp '^^^ch is added a stout 

hmd feet vvhich ^ V nimk has a soft dense fur aud 
than tre "'bbed, but scarcelj more so 

oftZch® “Toattc ts the beaver, 

are large andnellnrtJ^ ‘Z 

flattened and occasion ‘^n^tked, broad, and much 

suiramingisusnallj accomnl^j? "" sculling organ, but 

hind feet The muskrar P '***®^ alternate strokes of the 

that Its tail IS !* * model of the beaser, except 

joo' tan IS flattened larerallj A stiff fringe of hairs on the 
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outer edge of the broadly \vebbed hind feet is an aid m 
swimming 

Water shrews CNeosorex) do not spend an appreciable time 
in the water, but when they are called upon to swim the stiff 
hairs which line the toes are an asset The star nosed mole 
(Condylura') is an adept swimmer, often resorting to the water 
for Its food Unlike its near km. this mole has a long tail 
which IS used as a sculling organ when the animal repairs to 
the sluggish streams and ponds for food 
The water opossum (Cbmnectes) of Panama is the only 
aquatic marsupial Its modifications for the water appear to 
be wholly confined to the broadly webbed hind feet 

Little or no apparent modification is to be found in some 
species which spend much time m the water Notable among 
these IS the polar bear, which differs from its strictly terres- 
trial relatives only m the hairiness of the soles and the more 
slender build, hardly an appreciable advantage for such a 
water lover The marsh and savamp rabbits of our Son hem 
states often take to the water and swim easily 
They have no pecnliarities of structure which would tamp 
them as aquatic, if anything, they appear less “ 

aquatic adventure than the Northern cottontail In fact, all 
aquatic anveni least for short distances Certainly 

mammals swim e y, j ^1,^ jeer tribe present no 

the caribou and other ean, and do, sue- 

Specialized swimming equipm ; > 
cessfully navigate wide rivers an a 

burrowing mammals 

1 few haae adopted a life of 

Of the many ™ „ American mammals, the moles 

subterranean seclusion Am underground, rarel) 

and pocket gophers alone s^n ground 

a enturing from their dark „ u-a\ers and kangaroo rats 

squirrels, woodchucks, fortli from their bur 

are all accomplished diggers, jfQnrnent to secure food 

TOW'S into the broader p >s*C 3 jqj 



AMERICAN MAMMALS 


Such semi-fossonal species require few modifications and re- 

c j characters which are found among their km 
tshich do little digging 

External „f AUmm^ls A consider 

4 features of the mole will sen e to show 

modificatiOQ of characters associated with a fossonal life 

«;nnm Tif ^ fusiform, with a long, pointed 

snout Theejeismuch jIj t. i.^L^g^jed 


Ti, ^ fusiform, with a long, po 

in nn ^ uiuch reduced — mdeed the eyelids are s 

bkrl " C'f;‘'^°/«^>-aIthough It may be seen as a smaU 
All the elements of the mammalian 

e)e are present, but their are .0 ..„4.e.nn 


e\e are^ All the elements of the mammalian 

onmn ^ crowded condition, 

It wouM k/ teductioQ m the size of the eyeball, that 

manner- The CT^of the ^1*"“ ““'“J 

near^ipbf»j n 1 S^pher are small, weak, and 

asset tftht lachrymal glands are an obviom 

S= e/e oU,?t '>>- 0 “^ to dear 

b-^ottTng to 

« a pom? w c ? *'”■ “ tbc} are located 

smaU nng ^ ’ 

pocket Gophers rb ' the auricle, and m the 

i?.^bs“e m ;rhr n " 

function IS that of ri ^ short and stout, inasmuch as their 
for speed Thehr^ ‘Sgcr, s\ith a correspondmg sacrifice 
aural 'he “oles, « ith their 

bilad heliken-^ 

incredible ease Th«. 1 ^brow the dirt to one side with 
muallj efficient in Inn?"® '^•atvs of the gopher are un 

incisors of this anim 1 - addition to this the sharp 

mouth Casitj, arc a * ""'ah are practically outside the 
and soil Contrasted w?,n c"* '"“amg loose the rooile-s 
httle modified, although stiVlT '^i!! 

r-esent and provide a^in- ” ''‘Sba "ebhing may be 

loose earth The tail nfr”"^ surface for throw mg bad. the 
ma, have a sensiwvl ’!«'« - -""all/short and 

102 ^ ^ “ the pocket gopher is able m 
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travel almost as sw iftly in reverse as fonv ard the value of 
such a sensitive tail tip is of importance 

The lateral situation of the nostrils m some moles likewise 
appears provident, for there is less likelihood of dirt occluding 


the nostrils 

The velvety pelage of the mole is short, dense and capable 
of lying fon\ard almost as perfectly as the hair of other 
mammals lies back\\ard, offering very little resistance to the 
animal s passage through the burrow The hair of the pocket 
gopher IS scarcely less soft This appears to be a prerequisite 
of mammals which spend a large share of their time belo\% 
ground We see it in the pine mouse m which the fur ap- 
proaches the \elvet> texture of the mole but not in its less 
subterranean cousm the field mouse 

Although sight IS greatly reduced or lacking and hearing 
probably not acute, the other senses are magnified to an 
extreme The sense of smell is notabl) developed in pocket 
gophers and the organs of touch are acute The snout of the 
mole IS equipped ivith thousands of nerse endings which 
make it a^et^ senstttve tactile organ Moreover. 
ired hairs which partly enc.rcle the manus 

some to ''““hiclTmaU the mole so successful 

prominent modifications ^^hlc 

Profound cha^ 

the skeleton of uTuggest Inasmuch as the 

the eittemal j .fs „a.n strength is con 

animal s chief function is t S 

central^ in the fore part of 

enormous 

pxtoral and preftemum CF.g 40) 

detelopment of the “’O -lonqated and proiided with 
This latter ^ich gi'« a broad surface for the 

a promment ventral muscles The pushing forward 

origin of the enormous base of the neck giv es 

of the pectoral elements ^ okUcss The elements of 
the mole the appearance jqj 
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awkwardly about on the ground and swims well, is seldom 
seen other than in trees, where its pendulous body is sus- 
pended by enormously developed hooked claws The number 
of dorsolumbar vertebrae are often mcreased, m the two-toed 
sloth, these vertebrae number 27 In the three-coed sloth, the 
dorsolumbar v ertebrae are of the typical 19, but an addition of 
the neck vertebrae from the customary seven to nine allows for 
a mobile neck The anteater (Cyclopes) is strictly arboreal, pos- 
sessing a long prehensile tail, with powerful flp y^r mus cles 
e fficiCTLt grasping fee t The hmd limbs and tail act 
as a tripodon which the animal stands erect, bowing and 
swa) mg from its leafy lookout in evident play. 

The New World monke>s are extraordinarily gifted for life 
m the trees The wonderful debcacy of the hand, the long 
itn s, and the slender sensitive tail, serving for grasping or 
Ml balancmg organ, are irapreasne stamps of an arboreal life 
I e The facilic) "uh which these monkeys dash reck- 
ess > to limb is amazing and is graphically summa- 

L \ aptmin" who wTites of the white-faced monkey 
(Obus) m this fashion 
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awk\%ardlj' about on the ground and s\\ams is seldom 

seen other than in trees, where its pendulous bodj is sus 
pended b) enortoouslj de^ eloped hooked claw's The number 
of dorsolumbar ■vertebrae are often increased, in the two toed 
sloth, these vertebrae number 27 In the three-toed sloth, the 
dorsolumbar v ertebrae are of the tj'pical 19, but an addition of 
the neck v ertebrae from the customary seven to nine allow s for 
a mobile neck The anteater (fychpes) is strictly arboreal, pos 
sessing a long prehensile tail, with powerful fleypr mus cles 
e fficient grasping fee t The hind limbs and tail act 
as a tripod~on which the animal stands erect, bowing and 
swa)ing from its leaf) lookout in evident pla) 

The New World monke)s are extraordinaril) gifted for life 
m the tre« The wonderful delicac) of the hand, the long 
im s, and the slender sensitive tail, serving for grasping or 
as a balanc,ng organ, are impressive stamps of an arboreal life 
1 f Thefacilit) "ith which these monke>'S dash reck 
lessu trom limb to limb is amaring and is graphical!) summa 
rized b) Chapman” who wxites of the white faced monke) 




ADAPTATIONS 


blubber, or a thick layer of fat, n eapons to dig or paw through 
the snow, and a color that matches the environment are 
features which make arctic existence possible 
Inasmuch as all mammals, irrespective of their bulk give 

off an equal amount of heat per unit of surface, it is an advan 

tage for arctic species to decrease them body surface Smce 
volume and mass mcrease as the cube of the Imear dimensions 
and surface onlj as the square, a more considerable body size 
serves to reduce the heat radiation “ The same or related 



Since >11 ni>mm>li gue off >n eq<^ ^ jouible iheir enenal inrfiee 

■ffonage of nonhem s^es to rrf oTuid oil The e>ii f/O of “ 

This situeuon is reflected m > si^ memlons These are much reduced fa) m u 
Arirona |acl. rabbit CDf -r " " earring bare CDfar amrKaaar) from 

|.cl.tabbi.CIaf.-ra/./rre.r.r)£tomOorgOonee^ 5 ^ 

nonbem Mmne«.ta ha. stiU smaller em CO 
found 1 . the areuc bate. iUf, f”™ 

, a ereater bodi Size in colder regions 

species tend to attam a „„e reducing 

than m more temperate latit , , ear and 

the surface area of J'^l'^Xgth of the hare 
tail This may be „f Southu estem United 

Q^pus) In the hares -rtamine 23 7 per cent of 

States the ear is tremendous, Cai^omia jacL rabbit 

the total length of the Washington, Oregon, 

It IS reduced to 20 r per cent, ig 3 per cent of the total 

and the Great Plains Northern United States and 

length The \ar)ing hare oi inu 
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Oinada has an ear length sshich is 13 5 per cent of the total 
length, while the arctic hare of the barren grounds has a 
jet smaller ear, approximating 12 per cent of the sshole 
Imgth of the animal (Fig 41) The ears of vanons foxes 
Illustrate the same point The huge pointed ears of the desert 
T “ contrast to the much smaller ears of the 

tcrapccate America The arctic fox has small 

iradaH T' I T® ■" °f the bod, 

a% ailable for the radiation of heat 

inp^twUri^^^ Gr^nland, sshere deep snosvs cover the creep- 
ing SMllotvs, saxifrages, and other edibles during the greater 



V a ly c 

•t* ^a^xl irrowi ahoTf che -ni ** ‘^awtic hare (L for Buch oI 

msTon^'mt bT'^ie'tt? responded to this 

rro,ect.„g"iLt^:;:'°r'"S --rdm „b.,,uel, 

lieneath the ,no» the tint nl "''tcra in extracting from 

(f'g «) Thesnott IS usualU rs|°" "'""j 
black, clatvs and nmm i. ' easil, removed b, the heat^ 
:i.ihcuit, IS ex a crust forms 

located bj smell ancl rU ' times the food plants are 
the fore limbs When rh^ hroken bs hammering ss ith 

the 1C, catering oT^ot'T' " '>™^cn otcr thf area, 

mammal, of arctic America tthi’chT'"'"!,”^ '' 

food arc all provided ttiih « ^ T '’'r°"Sh ihesnott for 
The hares hate lonTbhcL h f'"” O'- “Pable hoofs 
j(j 5 long blacl, blunt clam, much stouter than 
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their Southern relatues The lemming (Lemmi/s) has claws 
not unlike other small rodents during the summer months 
With the approach of snow, a bulbous portion grows on the 
underside of the two middle fore claws, finally attaming a 
size greater than the normal claw The claw then appears not 
unlike two cla^vs, one underneath the other The highly 
modified fore cIa\^s undoubtedly serve as an aid in digging 
through the closely packed snow With the disappearance of 
the snow and a cessation of subnivean activity the auxiliary 
cla%v is lost The barren ground caribou likewise has much 
broader hoofs than its relative of the forests A noticeable 
feature of the Peary caribou is the large size and length of the 
hoofs and the developments of the dew claws into regular 
spoons as large as a hare s ears, thus giving the caribou natural 
snowshoes, which they need in Northern Grant an not 
only for the snow, but for the boggy saturated ground of 


early summer . , 

As the arctic tcmtet approaches all herbivores 
of the flesh eaters have acquired a considerable “ 

The caribou has a prominent layer of back 
from the shoulders to the rump, which “ '‘‘‘f 

of 3 luches or more and equal a sixth of the 'yeight of a 
mature buck in prime condition This fat 
reservoir J’he'nmmTtoVJ’erarkable degree’ 

?he wmtL'caLsses of "ttineuVsmpI 

has examined have all been provided with ^^^P^ 

of far oyer the te“y ^ofi^Ey rtat all’.erresmal species 
extent, the rump It is not uniiKc*^ 

acquire this b^fote the ady^t of co^^ w^^^^ ^ 

Aquatic mammals of boreal g ritninst the cold 

layer of subcutaneous fat to inwu 
The hair seals and walrus l“tUug a dense coat oy^ 
like the arctic whales, tTU'P^ , ^ ^ ^^.ghr is com 

It has been stated that two t ^ msuhtor 

posed ofhide and fat Fat. saver, ehecmeti 
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for a seal causes no visible melting after remaining for hours 
on an ice fioe, a dead walrus retains a high body temperature 
even after 12 hours of submersion in ice-cold water 
Reindeer and musk-ox are said to seek quiet localities and 
crowd tightly together The exhaled and transpired moisture 
of the herd forms a cloud above the animals, beneath which 
the warmed air is retained as if m a closed room •* 



far north Woolly "'H adapted for life m the 
months of subzero weather "* pl»«s provide an adequate insulation against 

of northern another phenomenon characteristic 

spe^ '’SerrettS:™^' ^ “ “T 

in a change from a which results 

coat It is*prtnonn“ ed m T"" ™ 

foxes, and certain caribon J "'ol''“- 

(DimstonyxX which 

J wntch spends the greater part of its time ffl 
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subnivean activity Indeed, certain species, as the hares of 
Ellesmere Island, the polar bear, and, to a lesser extent, the 
Peary caribou, retain their pristine pelage at all seasons Not 
only does this white coat act as a concealing coloration, 
making both predators and their prey relatively invisible 
against the snow, but it serves an even more useful purpose 
The light or white coloration of many arctic species sup 
posedly radiates much less heat than a dark pelage would 
and this is of much greater moment than the absorption of 
the minute heat which reaches them from the sun during the 


long arctic winter 

In arctic mammals the coat is much denser than in those 
of temperate latitudes The soles of the feet are furred in the 
polar bear, hares, foxes, and lemmmgs The polar hares 
possess dense woolly fur, while the coats of the larger herbi 
votes are even more strikingly developed The new hair of 
the arctic caribou is at first fine and flexible but gradually 
•increases in diameter at its roots As winter advances, the 
thickness of the hairs at their base becomes so great that they 
are exceedingly close, and cannot lie down smoothly but 
stand erect The deep dense wool of the musL-ox, covering 
the entire body, is overlaid by long coarse flowing hairs 
(Fig 43) This hair hangs from the animal m a great robe, 
some 20 mches long in places, and forms a protecrmg mant e 
that IS effective in shedding the tain and snois of the hostile 
land where it dwells The thick nndenvool forms a anbstanml 
blanket which retains the body heat to a remarkable degree, 
thus insuring the desired insulation from arctic blasts 


desert mammals 

'■''»X:mmr;Znh:r'rorh:: 

are to be found many groups bee^much specula 

dry. hot, and '’“f™ Obtain moisture in a counir, 

tion as to how such , here there is often no ram. 

where there is no open water an appears 

snow , or dew for months or even ,ears at a time 
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patent that some species ha\e learned to dnnL \et 

the\ maintain health) bodies aMth an abundance of internal 
fluids and ^\ell filled bladd^ The studies of the production 
of metabolic water b% BabcoA* has shown that carboh\ 
drates fats and protein ma) be chemicall) con\ erred into 
50 to 100 per cent of their weight of water b> oxidation or 
molecular change w ithin the cells of the bod) , thus suppl) me 
much of the water necessary for Mtal processes Mammals 
must eliminate their waste m the form of liquid urea Al 
though fess desert mammals actuall) secure enough water 
to dnnL they base found a permanent supply of choice foods 
with a high yvater content 


A t}*pical example is the antelope jack rabbit (Lefus aliens) 
Aernon Bade) has obseryed that these big desert hares lise 
on dr) valle) slopes and mesas yyhere for long distances no 
^\here open yvater does occur the )ack 
ra Its 0 not go near It even intimesoflongdroughr Them 
pmcipal soarce of ^^ 2 cer is the pulp) leases of cactus par 
ucularlp the prickl) pear (Opaerw tnitlnanni) sshich is the 
most abmdaot and least spinp cactus in the district sshere 
ese ra its are found At least 78 per cent of the pads of 
this ca^ are ssater the siznaga C&i,e.r«r»»r ir/r/icrci) 

waw 'S: T" e?'’ 

fleshv rabbits commonlj dig up tubers of several 

b} desiccation that thes 
rabhirs ‘ ^ cent ssater content The droppings of desert 

and a enn ^ ent p little loss of moisture from the bodies 
“f 'he flesh} cactus and 

drrest """""O lise in the hottest 

ThemV.nc.pal foods are 
VntuUca that ern ^ir the little |U1C}- tubers of 

to be found ^ "■ “hundantlj over the desert and are usnallc 

l^j2 composite bushes, comparable to fresh 
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crisp head lettuce, are eagerlj sought by these little desert 
rodents Man) of these desert mammals, when kept in 
captivity for long periods, never touch water if a supply of 
green food is kept on hand Pocket mice (Perognathus'), ground 
squirrels, grasshopper mice, and pocket gophers all occupy 
the desert region, many living by choice or necessity in \ery 
dry or barren regions, and all must procure their ^vater 
requirements from the moisture stored in the desert 
plants 

Small species are unable to endure the heat of the surface 
of the desert These dig burrows, thus reaching a zone where 
temperature and humidity are nearly constant The kangaroo 
rats, spiny pocket mice, and ground squirrels ma) close the 
mouth of the burrow with a plug of earth during the da) , 
this undoubtedly stabilizes still further the climatic condi 
tions which prevail within their earth retreat Many, if not 
all, of the small desert mammals of Western America are 
totally nocturnal, indeed they could not live more than hour 
or two m the extreme heat of noddy Larger forms, as the 
lack rabbits, remain m the shade of mesqu.te, 
chaparral thicket and when alarmed soon ret^ to the life- 
saving shade which the scant vegetation “«°tds 

'Tut j and naucm of rainfall which are char 

The long drought P ^ flora, \\hich flowers 

acteristic of deserts The little desert 

and seeds in a cemarkably equipped to harvest 

rodents dependent btie^pet.od, before the 

such concentrated food in a r scattered They ate 

seeds become wind blo"-n are with 

admirably fitted for such J ’ ^^ble that a kangaroo rat 
capacious cheek pouches F sufficient for a long period 

can harvest in a single nig . ^^J^ds of earl) summer 

In semi-deserts, non" the small mammals meet such 

destroy all green segeian or hibernation, repair 

adverse conditions by a long anrinc Tub and not emerg 

mg to their underground chamber dot gj 

mg until late inter 
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Man> desert rodents are saltatorial The bipedal move- 
ments of the little kangaroo rat are a result of its extremely 
ong hind limbs, admirabl) adapted to leaping, uhile the 
fore limbs are atrophied, serving onl) m limited fashion as 
propulsive organs Its long tail and elongated hind limbs, plus 
a fusion of the neck vertebrae, tend to restore the center of 
equi 1 rium, which might otherwise be destroyed by the 
enormous head and capacious, well filled cheek pouches Here 
we fed a parallelism with the whales, which t^d to become 
heady and whose equilibrium center is likewise restored not 
^ Cervical vertebrae but b} a fusion of the 

femn 7" ^ apparent absence of a neck and the 

'“the trunk Th. salta 
need of err r small desert rodents may be due to their 

Tollv art " “ “cape predators m a hab.tat 

notably lacking m escape cover 
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CHAPTER V 


FOOD 


Largely because of economic considerations, the food habits 
of American mammals have been much studied Although the 
dietary habits of mammals have not been so well catalogued 
as those of birds, nevertheless we possess a fair picture of the 
foods regularly taken by the larger species and of those small 
forms which have significant interest to the agriculturist In 
spite of all these data, the food habits of a great many species 
are but imperfectly known The food of any one species may 
vary from day to day, as it surely does with the seasons 
Moreover most animals have individual preferences This 
fact IS well indicated m the apparent contradictory findings 
of many scientists who have studied the food habits of a 
given species Intra specific predilections of food are just as 
pronounced as are other habits 

Availability largely determines ^ 

of the food «ten by mammals A rather striking ■H^trat on 
of this IS afforded by the dietary habits of ted squirrels on rhe 
Cornell University campus On the lower campus the large 
elms provide an abundance of Tjll 

spring, and ate eagetlj^consumri by ^ 

rrstrt lrl“:reds npen, ■h-q-eh — 
k u A ro the cround to feed on tneir loot d) 

branch tips and fTfonned windrows along the 

early May the rqie serfs have fn™M 
walks and are effectuall} stored 
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that border these w alks The seeds thus pro% ide food for the 
squirrels through the summer and fall As sno\% co^e^s the 
ground, the squirrels gather this still abundant food and 
har\esc the acorns from a few large oaks The> thus rel) 
chief!) upon the elms for their food supp!) 

Scarce!) 200 )ards awa), their km 1 i\ing in the wooded 
gorge slopes rel) upon an entircl) different food Here hem 
lock and pine abound, the annual crop of cones providing a 
dependable source of food during the lean months The 
ow ers and seeds of box elder and striped maple ensure a food 
supply m the spring Berries, mushrooms, and the succulent 
roots of a vanet) of annual herbs tide them through the 
summer In brief, it seems probable that some of these squirrels 
ha^e never knowm the ) 0 )sof the elms with their annual aop 
of millions of seeds 


Cabot' scatw that m Labrador bears, wolves, foxes, vvolvcr 
in«, birds of pre), and trout became numerous with the 
rease o mice As these rodents sudden!) disappeared, the 
wi'fT commenced to harass the caribou, birds of pre) 
'o ‘he foxes 

, ^ armigan The mouse decline had a profound effect 

Thp reducmg the game and fur animals 

dkn« ‘5 grass and herbaceous 

> good .Ilustrauon of their 
During the fall of 1923 great sttarms of 
One of th^ observed in the Panhandle section of Texas 

doe torm^r^^Ta'” “lighting in a praitie- 

doKnereMr"‘^n^iw®^“' the animals Thepraine 

the erasshontj^ ^ uhasing after, catching, and eatinft 
fieldmc ^^hers of the animals t\ ere successful to 

P«sed Some''of°4e tode^K'* grasshoppers as thq 

into the air odents m making the catches jump^ 


changmg ’’”“'*“ 0 ' spoaes are adaptable 

Tins tv? fed £ 0 ?““^'?“ 

116 alfcing the ubiquitous field mouse at 
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every opportunit) There comes a time when deep snows 
preclude the possibility of the fox s catchmg these mice m 
sufficient quantities to appease its wants It may then prey 
on the hard pressed pheasant or dig through the snow 
coveted orchard for frozen apples If these and other nutritious 
foods be lacking, the fox may repair to wind swept fields of 
wmter wheat and fill its stomach with the green blades 

Changing VoniHahtls In northeastern forests, Hosley has 

obsened that during periods of deep snow, when the red 
squirrel s usual food supply is cut off, it eats the buds of cer 
tarn coniferous trees, the normal growth of which is 
retarded The terminal and lateral buds of Scotch and white 
pme, Norway spruce, and larch are clipped off The damage 
has been observed only m recent years, which suggests h e 
the lack of pme seed and hardwood mast for winter stormg 
which are l 4 abundant m the present young, ^"sts 

of light seeded species, has been the 

MorSiver. the chestnut has completely disappeared as a 

Wrrr Some m^mals lack 
and! lu the absence of specialize foods. 
tree mouse CPhinaiamyi hngicauJas) lives “"“f 
forests of 1 Pacific Coast N oste^.«hfe_.ss^utme^ 

Douglas fin, where ^ ^ the mouse is not highly 

with abundant food supply " , so in food habits 

specialized m structure it is .f ^ot solely. 

The normal food appatenty ^ the tender 

oftheffeshy Patts of the neetUes^ _ ^ 

est growth of the twigs o j„,,s„nces other than fir 

captiie mice ate freely 1 the mice died in a 

needles,® but if depri'ed ® needles, the mice were 

short time Whea of the needle, discarding 

observed to eat the medullary port 

the sides and resin ducts . ,^3 subsist almost entirel) 

The anteaters '^°P"^^_.„teaterisremark 3 bl> adapted 
on various species of ants j 
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for this spcciihzed diet Its long mouth nppears as a mere 
tube through \%hich is projected i long and sticLj tongue 
capable of dra\% mg hundreds of ants from their fortress (Fig 
44) LndQTS * writing of TamanJuj sajs 

This roni'ueis tnilj a remarkable instrument f( rit iscapablcof/ollomof a 
tunnel to us end then passim* over to a parallel tunnel the tip may dear u 


F G « — Tlie edentnlous g ant anteater mtnl i) has a tubular moot 

and long v sc d tongue Thus it $ -ell adapted to feed on ants and ternntes wh 
app^ to be Its ch e£ food The tongue can follow the tortuous galler es of ants tai 
gather these nsccts w th ease 


out by moving tn the opposite d reettoa from the base This was observed oo 
several occas oas while holding dead branches and termite ndden papv* 
leaves from which an anteater was feeding 

The anteater is further |atjvided t\ith strong po^erfu^ 
clasvs -vMth which it tears apart the termite hills and logs 
which harbor ants 
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The sloth (Bradj/pus) js said to feed chiefly upon the leaves 
of the cecropia, although m captivity it maj be induced to 
take less palatable food 

We may gam some impression of an animal s food b> an 
exammation of its dentition, but this is by no means an m 
fallible procedure We are accustomed to consider the car 
nivores as meat eaters, while the rodents supposedly find 
theiT food in the plant kingdom Everjday observation tells 
us that such a premise is not true Many mammals are om 
nivorous The black bear has a formidable dentition, adapted 
for a flesh diet, but its food constsis largelj of roots, berries 
and fruits, and grubs and other insects Practical!} all our 
mice are flesh eaters and insectivorous, the ^\ell named little 


grasshopper mouse of our Western states feeding on scorpions 
grasshoppers, and ocher insects 
Uttlixfltton of Food If one should contrast the utilization 
of food made by a large/} herbivorous species and chat b} ^ 
species which is cruh carnivorous, a significant difference 
would be imraediacelj apparent Contrast the feeding be- 
havior of a squirrel or deer with that of a bobcat The former 
two species nibble a bit here, sample a taste there, and move 
on The bobcat eats ever> vestige of its kill or, becoming 
surfeited before its victim is entirel) consumed, hides it aw a} 


for another feast The red squurels will feed on the fallen 
heads of maple seeds in the fall During the severe weather 
they resort to stored cones and nuts but > leld to the dormant 
buds of man) trees Maple buds are av idl} eaten m Februar}, 
elm buds m March and the flowers of these and man) others 
as they blossom Twig cutting commences as the blossoms go 
to seed, and the ground will ofe^ be cover^ with the 
terminal tips of limbs, onl} a few blossoms or seeds of which 
have been removed These lavish feeding habits are notable, 
but thev have a certain significance as Nichols^ has stressed 
Whatever crop the squirrels are en,o}.ng at a given time, 
be It acoms, slds, buds, is at that particular time far m 
excess of the r needs It behooves them not so much to con 
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serve their food as to cultivate a \aried appetite and wide 
knowledge of what is good to eat and where to find it, so 
that failure of anj source at an> particular time of >ear or in 
an> particular jear will not find them at a loss as to where 
else to turn for sustenance 


MARSUPIALIA (Opoisum*) 

American opossums are omni\orous creatures, feeding as 
they do on fruits, berries, worms, snails, and insects and other 
invertebrates The Virginia opossum has an extrerael) varied 
diet A North Carolina specimen which the wTiter examined 
had eaten a newl) hatched box turtle, several centipedes, and 
a score of w asps Another found dead on a New York highwaj 
had last eaten a small garter snake, a quantity of grasshoppers, 
and se\eral wild cherries Indeed, this species is probabl) as 
omnivorous is an) flesh eater 
The little murine opossums (Fig 12), scarce!) larger than 
a rat, feed on fruits and insects The) search the banana 
plantations for small animal life and are frequently brought 
CO the United States from Central American ports as banana 
stowaways 

Water opossums (^Chtronectei) appear to feed chiefly 
Crustacea Inasmuch as they chiefly haunt the waten%ays o 
Panama it is suspected that the) eat any moisture loMU^ 
invertebrate that the) may come upon 


INSECTIVORA CMoi« and Shrews) 

As the name of the order implies, moles and shrews 
large measure upon insects and other small creatures ® 
strenuous life of the mole produces a huge appetite and thes® 
creatures feed avidly at ail opportunities 

Many investigators have studied the food habits of ® 
mole All have been in essential agreement that the diet o 
these animals consists chiefly of animal matter, including 
earthworms, grubs, beetles, wireworms, millipedes, cent* 
pedes, and other small animals of the soil In a stud) con 
120 
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ducted b} Hisaw® ob the food of captive moles QScalopui 
aqaatims machrinozies) it was found that soaked com was 
eaten readily The animals also fed on certain seeds and 
vegetables when there was an overabundance of insects and 


worms 

The big Townsend mole of the West Coast relies chiefly 
upon the earthworm although Wight’ adds insect larvae and 
pupae, centipedes slugs, and vegetable matter to the food 
Vegetable food may fotm an important addition to the mole s 
menu, as Moore” observed m Oregon More than 50 per cent 
of the moles exammed by Moore had taken vegetable matter 
some of the stomachs being 611ed solely with the remains of 
bulbs, while vegetable flbers, roots, and grasses occupied a 
considerable portion o£ the contents 
The star nosed mole (.Onijluri) is found m a “f 

habitats, but It delights in the soft black muck of 

or borders of slowly flowing meadow streams L«s socialized 

swimmer often diving to tlie „ 

smaller Crustacea and . th^J^^ 

It may share the g 

tenants, building adapted to its needs and 

to the near by mole if swimming 

acts as a „ ^y moles is trulj prodigious 

The amount of food eat y ^ ^ ^ 

Brooks'" noted that a Brew ,s inclined to 

ate more than its o^vn ^ reports moles kept b> 

discredit such a thirds their eight m a single 

him ate from one-third f earthworms through the 

day Moles are digests e tract of 

back of the paw-s, in cb The writer has obser\cd 

earth before devouring ^ ® . procedure is b) no means 

captive specimens do this but tne p 

a universal practice 121 
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If a mole encounters a Ine insect in its burrou, it immedi 
atel) slams it aqiinst the side of the burrow with one of its 
big front piws and holds it while at the same time it turns 
Its head to examine the catch If the prc) is not crushed with 
the first blow , it is repeatcdl) mauled with the big paws and 
bitten or held against the side of the burrow while its bod> is 
being de\oured piecemeal The ittacL is mcious and executed 


w ith incredible quickness and agilit) The mole also captures 
actne prc) b> piling loose earth on a \ictim and desours it 
while holding It in this wa> This cleser method handicaps 
captnes b) compelling them to scramble from beneath loose 
soil and It ma> e%en succeed in smothering them '* 

The small nature of the food of shrews has rendered its 
1 enti ication difficult but it is known in a general wa> that 
these tm) mammals subsist chtefl) on insects annelids 
mollusks and the other insignificant life of the leaf mold 
cientists who ha\e placed Ine mice m cages occupied b> 
captis e shrew s has e obsers ed that the shrew's ms ariabl) oser 
come and devour the mice with much celerit} and dispatch 
A number of wxiters base suggested that these httle flesh 
wters must take a sizable toll of the mouse population and 
this suggestion seems further strengthened when we take into 
account the mutilated bodies found in the traps of the col 

esertheless the results of detailed stomach anal^'Si^ 

0 t e arger shrew's does not bear out the contention tb^c 
the) are confirmed mouse eaters and we must be forced to 
t>elie\e that the> add such substantial food to their menu 
on ) when the) blunder onto a nest of >oung mice or sue 
cessfuUy trap one m an underground passage 

1 , ^ ''3ter shrew (_Sorex falustni) and marsh shrew 

W/r/p are modified for a partial aquatic existence and hare 
ensile to catch small fish They also feed upon water 

at ough their food habits do not appear to differ 
KSentlall, from those of their close relatises These shreirs 
a> oca j called fish mice because of their aqual“^ 
tenancies A fi-iend of the writer svas once troubled 
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some small predator which continually pilfered the trout 
eggs from trass sunk m flowmg water Baitmg a sveighted 
mouse trap svlth these eggs he was rewarded by catching 
several water shresvs Svlhla" remarks that a captive water 
shrew quickl) swam to the bottom of an aquarium where it 
literally stood on its long Hexible nose which was thrust mto 
the sand and debris searching for food its feet kicking tapidl) 
m order to mamtain this position The length of time it 
remained submerged varied from a few seconds to a quarter 
of a minute Frequent divmg made up for the short perio s 

“^irh^r^emodetatelyfond of snails Shull.^madesoiue 

interesting observations on the food of the big t^d 

shrew CJsLiua) He noted that these shrews prey upon sar on 

snails of the genus at least in winter Tte s^s “ 

hoarded bj the shretvs and are moved to 1“ 

ground as the “re Cu'gh't to the surface 

temperature burrow On® often finds little 

and not ^“bTwhorls eaten awa> and the contents 

ILtaTbe “tZS to various shrews although mice 
are known to eat snails savage disposition 

Shrews hate been 

turning upon ‘>>=-''°'™^/„ft^„oted experiment of Met 
devourmg the weaker T three small shrews 

riam" IS known to , .-a the shrew s immediatel) 

Cd-arearcniTOt) beneath a tu slaughtered 

commenced fighting “ Before night one of these killed 

and eaten b) the two othe Hence in less than 8 

and ate its onl) “’® , j^^sts had attacked osercome 

hours one of these ttn) species each as 

and taienousl) shrews weigh not more than 

large and heav) '“,„t a number of shrews all of which 

a pennytThe wTiter has k p j2f 
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ha\e li%ed in perfect harmon) uich their o\%-n kind if a'cII 
fed Moreo^er, abundant field cMdcnce suggests sociable dis 
positions not in accord with thesasage nature accorded these 
little beasts b> se^eral naturalists 
Shrew'S ha\e ra\enous appetites and must eat often and 
full) Specimens taken in traps invariabl) show well filled 
stomachs, and captives deprucd of food for a few hours 
become weak The) are known to succumb, possibl) from 
starsation, if deprived of food a short time On the other 
hand, the writer has had the big Dianna fast for a full da) 
and, except for a noticeable constriction in the abdominal 
region, it appeared as h\el) as well fed neighbors A water 
shrew collected b) Ssihla* showed no ill effects from a 
2-da) abstinence from food 

CHIROPTERA (Batj) 

The food of our common American bats consists almost 
entirely of fl) log insects, most of w hich are taken on the w mg 
No bird can match the aerial g)mnastics of the bat as with 
quick turns and e%olutions it soars throughout the nsihgl*^ 
in quest of food Man) insects are caught with the jaw’s, the 
snapping teeth of the bat being distinct!) heard if tfaeobser^ef 
IS near Others are trapped b) the tail membrane and picked 
out b) the sharp teeth If the insect is too large to be mastered 
while the bat is m flight, the bat repairs to a near b) 

Here the bod) , dropped wings, and interfemoral membrane 
are used to form a pocket or pouch and the msect is readil) 
killed by a bite orn%o m the head “ 

Bats may alight on the ground to secure food Hatt'* foimd 
the Pacific pallid bat (^Antnrzus pactficui) feedmg on scorpions 
both of w hich are incapable of flight 
The Semmole red bat is knowm to feed on the flightless 
crickets, and the California leaf nosed bat is suspected of 
seeking food on the ground since one has been captured m « 
mouse trap sec on the open ground 
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indicate it to be a common habit for certain bats to fl> a 
number of miles from their roosts to their feeding grounds 
e\er) evening During summer evenings at San Antonio, 
Texas, soon after sundown it is customar) to see great num 
bers of the free tailed bat fl)ing over the town, practicall) 
all headed in one direction 

The exact nature of the insects eaten bj bats is difficult of 
determination, for the sharp teeth thoroughlj masticate the 
pre>, leaving onlj fine!) comminuted chitinous fragments as a 

clue A stud) of sev eral thousand fecal pellets of the big browa 
bat (^Eptejtcus') made b) the wxiter indicates that slow living 
beetles, fl>ing ants, braconids, ichneumons, muscid ffi« 
stoneflies, ma) flies, a few hemipterous insects, caddis fli® 
and a few orthopterous species occurred m that order of 
abundance Both injurious and beneficial insects were recog 
nized, suggesting that insectivorous bars are most useful m 
their general warfare against the tribe of insects, rather than 
for the control of an) specific noxious species 
We might add here that, in spite of much which has b**” 
wTitten to the contrar),** the presence of large numbers of 
bats in no case appears to have the slightest influence on th* 
prevalence of malaria 

B) no means is the diet of bats restricted to insects 
largest of the bats, or n)ing foxes, found m the tropi» 
countries of the Old World feed on the pulp of fruit 
America can boast of a number of small fruit bats which f 
on the soft pulp) fruit of bananas and mangoes The 
has shot large fruit bats (^Arttbeus jamatcensis pan tpts) m 
as thej repaired to bunches of ripenmg bananas in the earlj 
evening This species maj occasional!) occur in Florida 

The big fish-eating bat (Noatlto') of the tropics has excite^ 
much attention These swift fl)ers are found in 
Panama, and several islands of the West Indies The bats 
in caves, occasional!) coming out in the bright sunshme | 
feed m compan) with the pelicans or wing their gbo'^^ 
way through the darkness swooping over the water Chaf 
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man^® actuall) saw this large pale bat, about the size of a 
nighthawk, which it resembled m flight, course to and fro 
low over the water From time to time it dragged the surface 
of the water for a distance of several yards with its spread 
interfemoral membrane, producmg a soft swishmg sound 
The bats may actually catch fish with their strong feet 
Stomach analyses prove the fish-eating propensities of this 
rank smellmg bat but also indicate Its fondness for mole 
crickets, ants beetles, and other insects Another fish eater 
PtZpiiyx occurs on the islands and coast of the Gulf of Call 
forma where it hides during the day under stones heaped 
up bj the waves and among the porous lava rocks of the 
steep hillside The enlarged feet and claws, the relative free 
dom of the leg from the wing membrane and the elongated 
tooth cusps suggest a diet consisting at least parti) of fish 
and this supposition has been confirmed by Burt ” who found 
the stomachs of these bats distended with fish remains 
Some of our tropical bats have marked carnivorous habits 
The big spear nosed bat iPhylhsromus War) has been 
studied m Lptivity by Dunn,- who observed 'he spK.es to 
capture and devour quantities of lesser bats 
It has been concluded from this that these bats seek a flesh 
diet under natural conditions The big ^-tic 
hra habitually preys on how tL veranda 

has called stmt ^ -d mouse 

of his home m y ^„h,ie other observers have 

ran; TvonS thes'gma/bats feeding on their hapless 

''"rsangu.vorous natum ofj^e trm'a"' 

has long been knots n through Central America to 

These bats range from Vampires are small bats 

the ss atmer parts of 5 °'”'* canintform incisors for 

well fortified \Mth vep * host The wounds are said 

cutting through the skin ot ^ shaving a 

to be similar to those ca j27 



Urge number of se^crcd capillaries being thus exposed, fros 
uhich source the blood is draum, through the exceedingly 
narrow gullet. 

The vampire docs not suck the blood, according to 
but takes it up with its tongue, seldom placing its inoc*“ 
on the wound. If the wound bleeds freely, the bat sing’’ 


laps up the blood, hardly touching the tissues. 


while if 


bleeding is scant the bat licks the wound. The s-amp’'* 
possesses a \er)’ powerful anti-coaguUnr to blood It is si’- 
thac small wounds made by the sharp teeth of these bats cay 
bleed freely for two or three dass, but the statement c.*^ 
confirmation This bat is a vector of paralnic rabies, a 


which has become alarmingly common in parts i 


America and which is 100 per cent fatal. The bat aIsocam» 
the germs of mumna, Chagas’ disease, and ayT^nos°® 

CARNIVORA CB«n. Raccoor*. Wea«l«. Foxes. Cits, et^) 

The flesh eaters, so called, show a remarkable 
their food habits Some species feed for 
chiefly on fruits and berries (foxes, raccoons, 
others are truly carnivorous, restricting their choice o 
largely to meat (weasels, minks). This order 
of our most adaptable feeders, many species being 3 
change their diet with little inconsenience, if * 
food fails . 

Bears Bears are found throughout North 
wherever the>' occur are omnivorous The black bear - 
insects and their larvae, hones', berries, succulent 
most mice and other small mammals and rarely 
destructive to livestock, killing pigs, lambs, and « 
vsTiter has obseired a black bear m northern Maine 
on the fruit of mountam holly (Nemapantbus) and 
stripping them from the bushes with its teeth. The . 


at that time consisted almost wholly of the seeds and s ^ 
blueberry Black bears will straddle small shad 
(jimtlancbter), forcing the tree over until the ripening 
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are secured Bailee watched bears strip the fruit from cascara 
trees, the berries of which appeared to have a strong purgative 
effect on the bear The same writer’® noted that black bears in 


the mountain region of New Mexico were feeding upon 
manzanita berries, acorns, black cherries, pme nuts and 
jumper berries When the acorn and pine-nut crop had proved 
a failure, the bears had gone in pursuit of bearberry (Arcto 
staphylos uta arsi), rose haws, grass and other green vegeta 
tion, and insects 

Raccoons and Tbetr Alltes The raccoon, like its close rela 
tive the bear, is omnivorous, feeding on a variety of foods 
Mice, earthworms, birds, fruit, grains, frogs, fish, insects, and 
Crustacea all contribute to its sustenance When streams are 


low, the adept raccoon will pull fish from the shallosvs with 
Its hand like paws or search the stream border for crayfish 
It digs up and eats the eggs of turtles in the summer, repairing 
to the beech woods in the fall for abundant mast Dearborn*’ 
has carefulh examined about 500 raccoon feces taken m 
Michigan during the summer The most important item, 
crayfish, constimred 59 per cent of the food rshile gram 
fruits, insects, mammals, and mnllushs and other lesser 
cteatnres made up the remainder The fall and winter food 
of the raccoon in Nets Yorh State is indicated b> J.g 96 
The raccoon b) no means .variably isashes its 
consumption, as has of.en been ewoneousl) stated Ind ed 
much of the food is taken m places rather fat temoied from 


sists latgel) on mice „ these the fol 

fruits ate also an important ^ 

lowing berries raadtone, squirrels, isood rats 

berries, huckleberries, and also acorns 4 

and birds (chiell) varied “ raccoon, is an omnivorous 

ThecoarimundiCW 

feeder, taking insects ^ climber and undoubt 

reptiles The coati is an accomp 
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edly destroys large numbers of birds. It has been seen to stalk 
iguanas.*- The arboreal kinkajou (Potoi) is frugivorous, con- 
suming quantities of tropical fruits, but it is also knowm to 
eat insects. The related ring-uil cat {Bassariscus) is %sidely 
distributed in the Southwestern United States, north along 
the coast to Oregon This handsome beast feeds upon small 
rodents, wood rats, and even bats Nelson** states that 



Fio 46 —The diet of the ncoooa iJanaf the fall tad wmrer north* U 
•0 this chart TU stottiichi of aainuli Idled \ew Yorl dartug the hcaticf 
"etc eMtmoed bj the anthor. and ibe result* are ihown m the diagraia. The food of * 
jp^e* maj rtijr from one season to the oeii. or from year to Ttsir. deptedioe *7“ 
what IS aradable and tmjsc easilr secured 


ms^ of many kiniis, larvae, and centipedes are eaten, as 
weU as a great varietj- of fmits, including that of the pear- 
leaved actut, date,, figs, and gieen com. 

Ihe Weaiel TnBe. The Mostelidae include a large number 
ol genera and species, ranging in size from the least weasel, do 
larger than a chipmunk, to the 35-pound wolverine In keep- 
ing with this disparity m size, the food may consist of 3 
cticket or a fhU-groivn deer. Many are highly mseaivotoM 

and a fe^v decidedly frugivorous 

130 





The weasels (Ms/stela spp ) feed chiefly upon small mam 
fflals, although an occasional bird raaj" be eaten Abbott®^ 
made a splendid contribution to our knowledge of the food of 
weasels About his home in New Jeisey, he watched a famil) 
of weasels through a summer and fall and %% as impressed ith 
the large number of rats the parents brought to their young 
Late m the fall he found about their dens the remains of 


grasshoppers, crickets, frogs, and mice Those who ha\e 
found the home dens ol weasels list various species of mice 
frogs, and an occasional bird We learn of the good services 
of the smaller weasels nxosa) through Griddle,^' who 
states that the winter quarters of 27 vole communities, each 
harboring four or five mice, were all entered h) weasels, the 
mhabicants having been killed and partly eaten Furthermore, 
these small weasels had made the homes temporarj centers 
from which they raided other rodent habitations in the 
Vicinity The larger weasels QAttsteJa frenafa) kill quanriries 
of rabbits and in the West are said to prej upon ground 


squirrels, pikas, and pocket gophers Earthworms form a 
supplemencar} food for weasels when other food is scarce 
Osgood” watched a pair of weasels Q.UsuU cicoipant) canr) 
many ^^o^ms to their young Numerous traps set in the 
meado^vs surrounding the nest indicated that mice had been 
entirely eliminated for some distance about the den 
From the foregoing accounc ic is bard to believe tbar 
easels are bloodsnckers alone, an accusacon that has 
reixtatedlj been leveled at them 

dehght m blood, as obsettattons of Uopold” saggar 
Leonid observed a weasel smke a ,onng cottonta.l tabb.t 
mcted.ble ststftness svh.le on 

pause continue ow of sight j 

» 

lap the blood from the " . | successful manner of pro 

Weasels have dash and the InckTess 

curing and killing their eaten tv , s 
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mouse IS grabbed o\er the back of the skull, the fore lep 
encircle the prej as though hugging it, \\hile the hind legs 
are brought up to scratch wildl) at the capri%e Thus the 
predator is free from unlikely attacks and ma) securelj hold 
the Mctim, if the grip must be loosened or changed for one 
at a better \antage point 

The food of the mmk ^{ustela is not unlike that of 
weasels but it is more gi\en to fish Dearborn** has reported 
on the summer food of the mink in Michigan, the greater 
share of the food consisting of era) fish, next in order ^^ere 
small mammals, frogs, fish, and insects Muskrats are eagerlj 
sought bj the mink, and the writer has found much evidence 
of their depredations on this large rodent when opening 
muskrat houses in the winter Stomach analyses do not tell 
the \shole story A marauding mink \%as shot svhile pursuing 
captive wild ducks and its stomach disclosed, not ducks, but 
a small garter snake and a mass of fur of the Nonvaj rat ** 
The svestem mink has been seen hunting the tidal pools for 
small marine life, and it is knoum to open successful!) 
eat clams ” 

Mink frequently enter poultT) houses and destro) quantities 
of chickens, killing far more than enough to suit their ants 
This carnal lust is more pronounced than m the weasel 
Durmg se^ere weather, mink, being great wanderers, often 
temporarily desert the watercourses and repair to the hilh. 
pursue and destroy many rabbits 
The marten (lAartes ammeana and related species) makes its 
home m the coniferous forests of the North It weighs perhaps 
or 3 pounds, and is largely arboreal The food list is a long 
one, m which Seton« includes partridge, small birds and their 
eggs, rabbits, squirrels, chipmunks, mice, shre^vs, frogs, hsb 
insects, nuts berries, hone>, and carrion The last he thinks 
the principal food, although it is well established that the 
marten is usually absent where there is a lack of tree squirrels 

It pursues and overcomes the nimble footed red squirrel with 
in ’ 




ease Several viTiters have attested to its fondness for the 
berries of mountain ash Its constant residence m the rock 
slides of the Yosemite led Grinnell and Storer^* to suspect 
that Its chief food must consist of the smaller conies and 
bushy tailed wood rats 

The fisher (Mattes pennantt) has a varied diet but feeds 
prmcipally on hares, mice, squirrels, and lesser forms It is 
an avowed enemy of the porcupine, killmg great numbers 
and bemg not in the least dismayed by the formidable arma- 
ture which clothes these animals The quills which are in 
gested pass through the alimentary canal without in an> way 
disturbing the sensitive Immg Although the chief foo o t e 
fisher consists of mice, squirrels, and other small fry, it is 
known to kill fox and raccoon and even successfully to attack 
the deer It is said to catch and feed upon ns smaller cousin. 


'’'^e^ wolverine (Ga/e) is the stro^est of the 

being able to overcome a caribou There is a record of its 

^t?dr;tbiisof.hes^^^^^^^^^^ 

=i:^I cold wealh. 

leaves, buds. ..Tbeskunk IS not an epicure 

matter as they can readd^_^ which it happens Its chief 

It eats almost an) edib ^ droppings examined m the 
reliance appears to ^ ’ ,„>,riabl) contain fragments 
summer and fall months (j.,eUts and chitinous pieces 

of beetles. adept at locating and digging 

from other insects Skun ^p.g go), field mice, and 

out the nests of snapping , (-harm for their mephitic 

bees The last possess a Well over half of 

enemies, as man) an apian , Dearborn*' consisted 

the food of 1,700 skunks examined ) 
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of insects, chieflj grasshoppers, crickets, and beetles, sshile 
fruit, gram, and small mammals made up the better share of 
the remainder 

Skunk stomachs examined b) Baile) in Texas \%ere mostl) 
filled with beetles, grubs and grasshoppers, ripe cactus fruit, 
persimmons and berries, cra>fish, and pocket mice Dixon^* 
studied a large number of California skunks and concludes 
that these animals subsist largel} on small mammals and 
insects, chief among which are gophers, ground squirrels, 
and Jerusalem crickets 

The badger (TaxiJea) feeds principall) upon small rodents 
Dearborn^ found that 96 8 per cent of the food of Michigan 
badgers consisted of field mice and their allies, rabbits, ground 
squirrels, and deer mice Squirrels, insects, and turtle eggs 
made up the remainder la the lake and marsh countr> of 
Iowa, Errington** found the remains of striped ground squif 
rels, meadow mice, insects, feathers of grebe, teal, and pheas 
ant and eggshell particles As in Dearborn s studies, the 
prmcipal food was ground squirrels and mice Baile>” states 
that m Texas the badgers feed maml) upon small rodents 
such as pocket gophers, kangaroo rats, wood rats, and^a^oas 
mice, with grasshoppers, beetles, scorpions, and lizards, but 
further claims the principal food to be prairie dogs and ground 
squirrels 

The land otters (^Lutra) are essentiallj' acquatic, procuring 
the ma)ority of their pre) from lakes, streams, and rivers 
Stomachs which the WTiter has examined have invariabl) 
contained coarse fish Csuckers)and quantities of era) fish Other 
than these items, little specific information is available on 
th^ food Otters are known to kill wild fowl 

The sea otters (^Enhydra) are able to spend the greater part 
of their time xn the water, where all their food is procured 
writers ha^e listed crabs, clams, and other forms of 
bivalves and crustaceans as forming their prmcipal diet Small 
fish, sea urchins, and squids are eaten The nature of the 
molar teeth, which have rounded, crushing surfaces, would 




indicate their use in crushing shells rather than catching and 
rearing the flesh of fish Extensive scudj’’ of sea-otter food on 
the Commanderlsiandsin Bering Sea bj Barabash Nikiforov^’ 
discloses chat sea urchins, mollusks, crabs, fish, and seaweeds 
are the chief food The animal, which habituall) ssvims on 
Its back, belly up, holds its food on its chest and uses its fore 
paiv's while feedmg Williams*^ has confirmed these reports, 
finding essentially the same food in sea otters of the Aleutians 

Coyotes, Woltes, and Foxes The various wild dogs and their 
km exhibit a wide choice m their food selection, changing 
and adapting their tastes with the seasons and the avail- 
ability of food 

The red fox (Vulpes fulta') feeds largely upon mice, rabbits, 
and fruits but will take birds, camon, insects, and such other 
food as it may happen on The writer has studied the food 
habits of this species for a number of jears in Northeastern 
United States and concludes that the summer food consists 
primarily of small mammals, fruits and berries, birds, insects, 
and reptiles ** Along the Atlantic Coast foxes find and devour 
sea birds and their eggs, fish, and other food washed up on the 
beach They are fond of blueberries, servicebemes, and the 
fruit of wdd sarsaparilla, wild cherries, blackberries, and 
other such edibles Foxes dig up and eat the eggs of several 
species of turtles During the winter they dig through the 
snow’ for frozen apples, grams, and nuts and what camon 
thej maj obtain Foxes occasional}} kill fawns, lambs, and 
pigs and are known to attack successfully the skunk and 
porcupine They persistently hunt house cats and kill quite 
a number Dearborn*^ observed quantities of insects m the 


feces of Michigan red foxes 

The food of rhe lo' cssentiall, 

from that of the red Among the food, of V.tg.n.a gra, foxe. 
listed by Nelson” sse find rabbus. field mice deer mice, 
tsood tats, Dumetous passerine birds, spotted turtles, insects, 
centipedes apples, beechnuts, com. peanuts, grapes hicbot, 
nuts,% immLs. and camon Stomach aualjses of a dozen 
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gray foxes examined by the writer show these animals to eat 
rabbits, muskrats, field mice, robins, pheasants, rum cherries, 
beechnut, and sweet corn in the milk. Grinnell, Dixon, and 
Linsdale“ found the California gray fox feeding on jack rab- 
bits, mice, pocket gophers, wood rats, ground squirrels, tree 
squirrels, insects, wild berries and cultivated fruit, small 
birds, and carrion Gray foxes visited an orchard, climbed 
peach trees, and shook the fruit to the ground, where the 
young animals were waiting to feed on the fallen peaches 
The gray fox is an accomplished climber and does not hesitate 
to ascend trees in New Mexico for juniper berries and pinon 
nuts *■ 

We have little actual knowledge of the specific feeding 
habits of the kit fox (^Vulpes maerotis'), but analogy w'ould sug- 
gest a dietat)' not unlike that of his larger cousin, the gW)' 
fox Inasmuch as the range of kit foxes corresponds closely to 
that of the large kangaroo rat, Bailey” believes this to be 
one of their favorite varieties of game. This suspicion has been 
confirmed,” for about the den of a California kit fox«e« 
found the tails of kangaroo rats, ground squirrels, feathers, 
a snake, beetles, and grasshoppers. 

In summarizing the food of the arctic fox (Ahpex) Seton” 
gives first place to the ubiquitous lemming but adds ptarmi- 
gan, arctic hares, sea birds, nesting wuld fowl, seal pups and 
seal placentas, and fish Often several wiU follow’ the great 
polar bear, picking what crumbs he leaves at his table m the 
form of discarded seal flesh. 

The coyote, like others of its tribe, feeds freely on what 
ever e country may offer. Its important economic status has 
received much attention and the consequent thousands of 
stomachs which have been examined notv provide us with 
much testimony on the food The coyote feeds on practicall)' 
a anima e it can master, subsists for long periods on ca^' 
non, and disdains not a berry or fruit Seton®‘ records currants, 
rose seeds satsapanlla, mice, fish, waterbeetles, gtass- 

hoppets.andants Stockandgaine(muchofitcatrion), rodents, 
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mammals, wild and cultivated fruits, insects, and birds were 
found in California coyotes by Dixon " The winter food habits 
of 1,697 coyotes collected from ten Western states has been 
summarized by Sperry,''^ avho lists carrion, rabbits, an ro 
dents as the important foods, those playing a lesser role 
including sheep, deer, birds, and vegetable matter 

Keller'* noted that, while snow lay deep on the S™™ ’ ** 
Utah coyote had killed and eaten wo porcupmes m less than 
3 hours Coyotes are said to destroy many foxes in Alaska 
chasing these animals from their dens, “ 

utilizing the den for their immediate needs ■ A “““ber “ 
coyote feces from northern Michigan which the « 

amined contained evidence of varying ^***^'> 
field mice, and grasses Coyotes undoubtedly ^‘11 ^ 
bars of calves, sheep, and poultry At times 
coyote consists largely of fruit, me u ‘"S ’ t, 

livestock, deer, caribou, strictly carnivorous 

Tie Car Triir Our nativ 
than any of the meat ea Upn-ies 

an occasional meal of chiefly on small mammals. 

The wild cat fcces from Michigan were 

rabbits, and birds ' concluded that the % ar) mg hare 

studied by Dearborn, ' comprising 89 per cent of the 

was the most important ’ mice, squirrels, and birds 
food Remains of _{J A stud> of Vermont bob 

were also found in ‘he droW ,he food of these cats to 
cats made by the ^''tlt , mice, rabbits, porcupine, 

consist t’lhmu-s muskrats, and blue , a, s. uith 

squirrel, grouse, skunk, snrc , ,„;^t Small 

an occasional fox. chief food in the West 


an occasional fox, 
mammals appear to 


constitute its 
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Naturalists have recorded a preponderance of wood rats, 
rabbits, and various mice, although Dickey" found six 
Western robins in the stomach of a California specimen The 
bobcat IS knoivn to kill and eat house cats 
The Canada lynx relies chierty upon the rabbit millions o 
the North When these disappear, as they periodically o, 
death from starvation stalks the lynx This is well reflected 
the close correlation betiveen the snowshoe-hare population 
and the number of lynx skins which reach the fur ““ke^s 
Other foods, listed by Taylor and Shaw’» and based on the 
study of excreta, show that the animals feed upon differe 
kinds of rodents, such as chipmunks, emming mice, white- 
footed mice, jumping mice, red-backed mice, mea * 

and mountain beavers Lynx are knotvn to feed 
ptarmigan and abundant evidence shows t e 
less enemies of the red fox . .g 

The mountain hon is a huge n^anim U Jut 

j Thev are typical western animais put 

.h, of roporfol ohi. fh^ 

of one mountain beaver, porcupines, 

cougar includes small ro . 

skunks, and marmots a numerous records, some 

the hands of these big unprovoked arracks on 

based on authentic data, s or 

humans , tropical America do not differ in 

The jaguar * N^nhem cousins The jaguar is 

their food habits from ubtedly relies ujion the capybara 

said to kill the tapir b"' _ jterds of the last being 

(Fig 47), agoutis, spied of with ease It has 

followed and the , Caches in the turtle season, 

further been noted to com turtles The 

feeding on such delicacies as tl. 
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ocelot relies upon spin) rats, opossums, other small mimmah 
and such birds and their eggs as ic ma) find 

PINNIPEDIA C^eal* and Walruses) 

Seals The food habits of the California sea lion ha%e 
been carefull) in\estigated by D)che,^‘ who found squid re 
mams and large octopuses in the stomachs of a considerable 
number Fish were not evident in an) of the stomachs nor 
feces examined although rock cod were abundant and caught 
in numbers about the rookeries that had been used b) the sea 
lions for ages 

Sizable stones are often found in the stomachs of sea lions 
sealers explaining that the seals swallow them for ballast 
" en the) leave the breeding grounds The stones ma) act 
as triturating agents, as no effort is made by the seals to 
masticate their slipper) food 

Merriam^® examined the stomach contents of a large nura 
ber of fur seals and found the great bulk of their food to con 
sist of squids, hundreds of whose beaks were found m the 
stomac s, while m only a few instances were an) traces of 
fch discovered Fur seals taken m the spring off the coast 
iampre)s contained squids herring shrimps and 

depths Hue)” has ex 
fi<;h°«Vi ^ contents of a large male and records rat 

anil f A squids, some of which are custom 

thar ™ It tt thus es .dent 

food ™ tltPths m pursuit of HS 

which th '"Ppotted by the deep water lU 

Shore Th, ™ captured 40 miles from the California 

bv the seaf habit would also seem to be aided 

vantage m which would be of decided ad 

vantage m the dimly lighted .vaters at anj depth over lOO 

'^\''“teni harbor seal (Pfocu „cW..) has 
be^studied by Scheffer and Sperry » Analyses md.care rhar 
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fish are the usual food, those taken most hequently being 
tomcod, flounders, herring, hake, sculpins, cod, pollack, and 
shiners Squids, octopus, and Crustacea contribute slightly to 
the piscivorous diet A feu stomachs of the Atlanuc harbor 
seal taken m the summer months have been exammed by 
Griffin, * who found only fish remains (menhaden and 
alewives) 

Walrus The ualrus feeds on clams, sea snails, and other 
mollusks of the kind uhich frequent sand banks m shallou 
water These are rooted out of the sand b> the aid of the 
powerful tusks and swallowed entire, with a stone or two 
for good measure The shells pass through the bodj in the 
natural wa} and are discharged on the rookeries, large y in 
an unbroken state It is therefore necessarj that the her 
should have a large area to dig over, as such enormous animals 
must require a large amount of food " Sutton » remarks that 
the walrus feeds prmcipally upon moll^ks, ^ 

found feu shells m the stomachs Allen qrates 
as statmg that the ualrus of Sp.tzbergen ^ " 

heads, thc5 then mote back-tea .p 
their tusks, after a short time 
breathe and then again go down 

I Rats and Mice Gophers Bearers 
RODENTIA (Sqiurrels Rats 

Porojptoc* etc.^ 

„„ hardU be classed as >egetarians. 

Rodents as a group ca > fish, amphibia 

feeding as the> do on a mi usual fare of plant 

birds, and other mammals, instances, where 

life Indeed it is safe to state some species will 

suitable and abundant j,on for prolonged periods 

forego their usual fare of , crasshoppers, ground 

teemmgl, prefettmsther.chh.r^«to.pu 
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beetles, and other terrestrial imertebrates uhich often occur 
m abundance Man) rodents arc adept at bird catching, and 
not a few delight to dine on their lesser Lm Strict \ egetanans 
are few The porcupine is one, and wc doubt not that it would 
and does dine on insects when opportunit) affords The 



Fig as —Red sqairrel and sprooe cooes Both the red and pine squirrels eomJMO« 
CO harvest cones while these are yet green and store them m the damp 


they wait for the comferoos seeds tc 


o the squirrels Cones a 


would soon be wind blown 


, - - tometunes recoTered and eaten two t’cars a-.— - . 

wen buried bv the harvester 

bea\CT IS essentially a strict \egetarian, but few more can be 
listed which restrict themsehes to bark, grasses, and fruit 
Sciundae (Tree Squirrels, Chipmunks, Prairie Dogs, Wood 
chucks, etc) Tree squirrels feed upon bark, leates, most 
^its berries, fungi, insects, and birds and other ani®al 
life disdammg scarcely any food which the> happen on Tb^ 
red squirrel (Tamtasaurui) is a species typical of the northern 
coniferous forests subsisting upon the cones of various 
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and spruces The cones are often removed long before the 
seeds have been scattered by the wind CFlg 48) The winter 
buds of many conifers are devoured As spring approaches, re 
squirrels tap maple trees and avidly drinh the sap or nibb e on 
the sweet icicles formed by the Oow A wide variet) of berries 
IS consumed, the face and alimentary tract often being stained 
from such gluttonous repasts Red squirrels eat many species 
of fungi, the poisonous amanitas being relished and eaten 
without apparent harm »> This species is known to be de- 
structive to birds, not infrequently robbing the nests of eggs 
and young Red squirrels have been known to kill and eat 
the young of cottontails and gray squirrels 

Gray squirrels have similar feeding habits but appear m 
dependent upon mast one of their most importan 
being the hickory - Like its red cousin, the P-T ^ 
take? eggs and the young of birds when °PP“ onst^^e! 
and eats a wide variety of insects This species ^ ^ 

the bark of various hardwoods and may do 

age to trees This bark.ating -t JPP- "S 

nounced in England where the sqmrrels CWvr 

established The „ ponderosa pines b) 

afmti) occasionally * 1 ° xhey^also consume quantities 

strippmg bark from the hm nestlings 

of pine seeds, eat „,rre? does not differ in any 

of birds •• The food of the T 
essential degree from that ol B 

Flying squirrels <^^'‘"'T-'^„s^OTally do some damage lo 
nuts, berries, and seeds ana ^ insects and are 

pecan groves These squjrre s probabl) knowing 

frequentl) attracted to J»g ug gnJ other night fl) mg 

they n ill find a ready feast o 

creatures chiell) upon green vegeta 

Ground squirrels CC'""") seeds and stems o 

non early in the season, later various fruits and 

grasses, many species ol ■" 

berries A Texas antelope 4 ,43 


of 
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had fed for a considerable time on the fruits of cactus, which 
had tinted its flesh purple throughout 
The striped ground squirrels of Colorado often feed upon 
grasshoppers and other in|urious insects to the exclusion of 
all other food They likewise exhibit a fondness for white 
grubs, and large numbers ha\e been found in the stomachs of 
several Michigan specimens which were examined ** 


Both the eastern chipmunk (Tamu/) and its western rela 
tive (Eutamtas) feed on nuts, grains, wild fruits and berries 
fungi, snails, slugs, insects, birds, reptiles, and small animal 
life generally Chipmunks are inordinately fond of berries 
and make regular trips to a thicket of blackberries or rasp- 
berries when these are in fruit The little sage chipmunk 
(fiutamtas mtnmus ftetus) has been known to feed extensively 
upon the larvae and pupae of a webworm that was strippm? 
the sagebrush Several stomachs examined contained little 
else but these insects, and it was estimated that the cater 
pillars formed about 60 per cent of the chipmunk food at that 
time Chipmunks ha\e been known to capture and devour 
^akes, salamanders, and frogs A chipmunk has been seen to 
dash upon a group of house sparrows, bite one mortally, and 
rag It to a hole Another has been observed carry mg a larg® 
e mouse, which indicates an occasional penchant for a 
meat diet on the part of this rodent *'■ 

Woodchucks subsist largely on vegetable matter, delight 
in clover, alfalfa, plantam, and other succulent greens 
they feed on buds and the flower heads of many herbaceous 
plants and do not disdain an occasional diet of flesh Grass 
hoppers, snails, and small birds have been recorded m their 
^etary, while their ability to climb trees, searching out 
^iTies and small fruits, has not gone unnoticed So far as vve 
w, t e woodchuck is more strictly herbivorous than his 
ear relatives the prairie dogs and smaller ground squirrels 
G,,my,da> (Pocket Gophers) The underground habits of 
pocket gophers account largely for their vegetarian die' 
which mclndes a wide variety of succulent roots, grasses 
144 
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bulbs, and tubers They not infrequently girdle fruit and other 
trees The pocket gophers of Texas feed on yucca, sotol cactus, 
and agave “ The prairie pocket gopher is reported to feed 
extensi\el) upon all broad leaved plants, particular!) those 
of the pea famil) ” It is also fond of flesh but shows littl'- 
indication of being insectivorous, even though the burrows 
may harbor many kmds of beetles, flies, and camel cric ^s 
Heteromjtdae (Kangaroo Rats, Pocket Rats, etc ) Pocket 
mice, kangaroo mice and rats, and their relatives are essen 
tially desert or plams animals and as such feed chiefly upon 
seeds Man) species live m and regions, seldom havmg access 
to w ater The pocket mouse (Perognatbus') is said to be a strict 
vegetarian, its natural food consisting chiefly of the see an 
grams that it can harvest from name plants, supp 
by the green scuff available in the semi and 
seasons >- The kangaroo rats of Sourhjs estem Um«d 
rely pr.ocipall> upon stores are 

grass are stored m some ^ntmy^ or^^ ^ ,egetar.an. 

Castortdae (Beavers) The grasses, and 

subsisting almost entirel) ‘ wiUow. birch, and 

herbaceous plants Asjko. c The bark of 

Other deciduous trees iumisn . hemlock and pines 

conifers is seldom, if e'er, eaten, dams and lodges 

are often utilized in the feeing on marsh grasses. 

The summer season finds t ^ lesser extent, fruits and 
roots of aquatic plants, consuming quantities 

berries Thesv-riter has ssatcbe^^^ esidence that 

of green algae during Jo ) jjjgc hnoira to be 

beavers participate m a meat 

fond of flesh, such as 6 sh ore Anong this large and 

Crir«idi»e (Native RaK O"** with diverse food 

dissimilar group vve 'nivorous, although thej are 

habits, but all are b,c,„.stence The little grass 

for ihe most adapted to a ve j,15 



AMERICAN MAMMALS 


hopper or scorpion mice (On^chomys) of our Western plains 
usually feed on a great ^a^let) of arthropods, including 
grasshoppers, crickets, scorpions, mole crickets, beetles, 
caterpillars, cutworms, and insect eggs Thej also eat the 
flesh of manj small mammals which the> kill, occasional 
lizards (Ftg 49), and man) weed seeds A captne grass 
hopper mouse ate, in a iorenoon, 16 crickets, 11 grasshoppers, 
1 spider, 1 black bug and 1 big 11) Har\est mice (Keithro- 



dontomys) are not so insectivorous, subsisting largel) on the 
see^ of grasses and the succulent stems of these plants 
The widely distributed deer mice ^Feromyscus) rel) chiefly 
upon seeds, grains, small nuts, and dry \egetable matter 
During the summer quantities of berries are consumed, and 
caterpillars, beetles, centipedes, snails, and even flesh of their 
own kind are eaten with relish During the fall these mice are 
partial to beechnuts, basswood, maple, wild cherry, 
viburnum seeds, many of which are stored for winter 
Deer mice often collect the cocoons of the luna moth, storing 
them in some convenient shelter until such time as the con 
146 
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tents are to be utilized as food They collect the wmd-blotra 
seeds of conifers or extract these from the fallen cones reat 
stores of clover seed are cached bj Peromyscus for tv inter use 
The vvTiter has recentlj examined sev eral score of eastern deer 
mouse stomachs, and the analyses indicate a deci e pre i ec 
tion for msects, small mammals, and birds 
In the Carlsbad Cave of New Mexico, Vernon Baile) found 

these mice feedmgprincipallj upon the large crickets ^ 

all parts of the cavern In North Dakota Bailej oim t ese 
mice had stored m one cache the seeds of chokechei^ , w ood 
bine, wild grape, smilax. buffalo berr>, hosackia, dogwood, 
bmdtveed, knottveed, p.gtveed, 

black henbane, sedge, barn>ard grass, an nnc 

From this long list one ma) reason ^t t e eer 

selective but take pract.call, any seed svhich ts available in 

sufficient qnantit) 

The nee «c „„,nial life it ma, 

sects, fruits and ’ .^eds of the gama grass, wild 

happen on It takes the la g ^ .hese failing, it 

rye, the seeds of manh gra k abundant hat 

rentes to the shore for loo > exposed at Ion 

vest of small Crustacea and m (yigWon) has sirai 

tide Their larger relative, t e ^ menace to 

lar food habits, but in a . g„as and joung of quail 

ground nesting birds, feeding on the eggs 
and other avian species are chiefl> vegetarians 

The big w ood or pack rats k Allegheny Mono 

About their nests in lernnnal t\' igs of raanj oaks 

tains one ma> hud the n ^ heads, fruit, and hemes of 
birches, and hickories, '"J’ plants, fungi, snails, nuts, 
a wide assortment of has found fresh cuttings 

and similar food items ^.e, phlox, and r^bud back 

of spurge, red cedar, locu'-F Afoods.ud, ofthedusk)- 

m the cases inhabited b, '^.cates a prefer^ce for apple, 
footed ssood rat m f 'S^'berr, . ssiHon. "-U rose, Doug 
maple seeds, crabapple* 147 



AMERICAN MAMMALS 


las fir, \Mld currant, oiL, acoms, bracken fern, and man) 
other flo^aers, fruits, and bark. Desert nood rats eat seeds, 
berries, and cacti, aahile in the Northuest the species ma) 
even eat alder bark 

The short tailed \oles are all essenciall) \egetarians, never 
appearing to consume such quantities of insects and other 
animal life as do the long tailed cncetine mice and rats 
The lemming mouse confines its diet largel) 

to grass stems and roots, its stomach usuall) containing a 
mass of finel) che;ved green \egetation Of the dozen or more 
lemming mice examined b) the svTiter, onl) one had frag 
mentar) insect remains in its alimentar> tract The arctic 
emmmgs (J^nmus and Dtcrostonj'^ utilize grasses, mosses 
lichens, and leaves Our knouledge of the food habits of the 
ground-dwelling Phenacomys is scant), but these habits prob- 
a y do not differ materially from those of its near relatives 
The peculiarly arboreal tree mouse (Jhenacomys longicauda) 
as an extremely specialized diet, feeding as it does almost 
entirely on the needles of Douglas fir Furthermore, these mice 
have become adept at removing and discarding the sides of 
le^f ^ cesm ducts, eating the remainder of the 


The red backed mouse feeds on the leaves and tender stems 
o many herbaceous plants and en|oys the nuts of many trees 
pameu ar y those of the oaks, beech, chestnut, and hazel 
as een stated that this little forest mouse seems fond of 
certain land snails and often resorts to the leaves of the ever 
ihuonymus amencanus) in winter”® 
ay cause much injury to forest trees by severely girdling 
vvrir^°h^ trunk, eating avvay great areas of bark The 
. , little mouse with a beechnut m each 

r during the busy storage 

season or autumn ° 

meadow mouse QAtmtui) occurs through 
y entire North American continent One 
spates or another occupies every ecological niche, from the 
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dry plains region to the cold boreal mountain tops well above 
• timberlme Their food is thus varied but consists primarily 
of vegetation, especially the succulent green grasses and stems 
of herbaceous plants In winter, under a protecting mantle of 
snow, they find abundant dormant shoots and tubers Many 
species store food for use during the cold months The little 
bean mouse QAtcrotus penns^lvantcits wahetna) of the and 
plains country collects great stores of wild beans (Falcata 
comost^ the long tubers of artichoke (Heltanthus tuberosa), and 
the little white tender roots of wild morning glory For ages 
the Flams Indians dug up these stores, which often contained 
a peck or more These stores formerly also provided a consid- 
erable portion of the sustenance of the Dakota n lans ^mg 
the winter In return for robbing these little mice of the fruits 
of their labor, some of the more conscientious squaws placed 

corn or other food in the empty caches tl!. of various 

States field mice feed chiefiy upon the 
passes or cut the long .ems - 

bxLselude voles wojUam.^ 

'v.ld che^, maple. the resultant damage 

and shrubs is eaten in „„,ons ^'hen these mice are at 
>s often of considerable P™!” ^ relish meat so much as 
all abundant They do not trapped bj the tvriter, 

the pine mouse, for of many Insects are seldom 

none have ever been disturbc ' . distended only svith 

found m the svh.ch 

a mass of finely chewed, aa b mouse (Jitjmys) ac 

The subterranean habits ° tubers Young sprouts 

count for ICS diet of succulent Molet base 

of white clover and the to ^ jiorerooms The tubers 
been found m these \.^\ com are often stored for 

of Dutchman s breeches and sq j^oming gIor> , quack 

Winter use, \Nhtle the root .j,jbur are found in their 
grass, dock, witch grass, and ,49 
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caches, capti%es ne\er refuse meat when proffered Stomach 
anaijses of a number of pine mice made b> the uTiter ha^e 
often disclosed fragmentar) insect remains 

The aquatic muskrat (Ondatra) is an adaptable creature 
feeding on a host of water and land plants Where it occurs 
especially m the North, the cattail (Typba) is a plant of much 
importance to these animals, pros iding bedding and buildmc 
material and a ^ erj considerable alimental need In the Eastern 
states, the summer food of this overgrowm mouse includes 
burseed, man) pondweeds (Potatnogtton), arrowhead, various 
grasses, man) species of sedge, duckweed, curly dock, smart 
weed, pond lilies, and clo\er, a host of leases and tender 
twigs of shrubs and small trees are also consumed In the 
Louisiana tidal marshes, where great numbers of muskrats 
(Ondatra ruahtta) live, the chief food plants appear to be the 
three square grasses (Sctrpus), needle grasses (Juneut), 
paille-fin grasses (Pantcum, Sparttna) In California the 
muskrat is said to a\ ail itself of the great quantities of " 
and wind borne seeds that are piled m little windrows at the 
water s edge «« The muskrat does not disdam a meat diet 
and consumes great quantities of the big lake and ri'cr tnus 
sels The muskrat will \enture far out on the ice of a sizab c 
lake when ice cracks ha\e formed, to dive through these 
cracks and shortly reappear with a mussel, which is eaten on 
the ice ’ Fish and dead birds have been included m its diet 
by several observers The wTiter has seen a muskrat feeding 
on a small freshly killed carp 
Aplodontitdae (Mountam Beavers) The Aplodontia fee^^* 
almost any available plant growing near its burrow 
The animal is thought to be active throughout the winter 
an ence must store quantities of vegetation for its use 
at that season In the Yosemite the mountain beaver was 
o serve to utilize azalea (Rhododendron occidental^ 
swe y, while hazel, Sierran currant, creek dogwood wi 
cherry, snowbush, chinquapin, incense cedar, white fir. 
pme, and brake fern were all used sparmgly 




Zapodtdae Qumping Mice) The feeding habits of jumping 
mice do not differ essentially from those of the deer mouse 
Unlike the latter, they hibernate, at least m the northern part 
of their range, so practice no storage Stomach aoal)ses have 
revealed large numbers of insects, both lepidopterous and 
coleopterous species, fruits of blackberry, seeds of 
plants, and the starch) blanched shoots of succulent grasses 
One can often find the little crisscross piles of slender grass 
stems m the meadows, the work of Zapus, which has cut 
them to bring the seed heads withm reach The woodland 
species (Napaeozapus) appears to favor fruits, berries, and 
juicy insect larvae more than its cousin of the meadoivs ot 
are attracted to the berry bushes during mid summer an gorge 
themselves from the earthen banquet table below the rasp- 


berry and blackberry bushes at this season 

(Potcupmes ) Ta,Iot-« has prepared an ex 
tensive l.st of the chief foods of the porcupme for dtffe en 
parts of the United States, including Alaska ^ 

1... /- leaves etc , of western ) ellow pine, 

ist are pines '"“JVh.riarl: pine, foxtail pine, 

ack pine, pinon, lim P ’ white pine), nestem 

lodgepole pine, sugar P”'’ . Lmlocks, firs 

yellow pine mistletoe, v.-e’dr) oaks (barks, acorns, 

®°“fl'^’.“f''“ood ’aI co«d, 'poplar, aspen 
twigs), birch, elm, beechnut, vMllon. 

(rarely), alder, sugar plums, strawberries— 

wild fruits (gooscbemra, rose 

leaves), chokeberry, buffa ^ j,ush, lea^es and seeds of a 
bushes, raspberr} cones, *5“" . Iceamtius spf ), chin 

knntweed (Pa/^gonaoi), bu ^ ypme, cinquefoil, dande 
quapm, geranium, asier, „f herbaceous species, 

bon, and other weeds, pl® alfalfa, gram, and grass 

apples and other fruits, 'Cg« ^^’yanieleofdietdurmgthe 

In the Northeast the porcupine ^^^ppy of ns foliage and 

winter is the hemlock, whic „^,o^ed in great areas on 
twigs and from which the a fmquents the lake shore, 
the trunk During the summer >t«l 
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dining on the succulent stem and roots of arrowheads, pond 
plants, and other aquatics The porcupine appears to be espe 
ciall) attracted to the flesh) rhizomes and leaf pads of pond 
lilies 


LAGOMORPHA (Rabbit* Hare* and PiLis) 

The rabbit tribe are \egetarians, including in their diet 
almost ao) acceptable plant and man) which we human be- 
ings w ould think quite unpalatable to es en a jack rabbit The 
cottontail (Sylula^ui) eats a %ariet) of buds, ts\igs, grasses 
flowers, and weeds It delights in sweet clo\er, alfalfa, and 
the succulent stems, leaves, and flower heads of man) her 
baceous plants 0uring the w inter season the northern cotton 
tails feed upon the bark and soft wood of staghorn sumac 
apple, sugar maple, beech, wild cheir), and ash, while the 
entire ) oung shoots and small branches of raspberr) and black 
berr) canes, basswood, red osier dogwood, slipper) el® 
various dogwoods, oak sprouts, and such are avidl) consumed 
The cottontail will dig deep into the snow to recover a fe^ 
frozen apples If other food fails, it will rum to insects an 
has been found to tear open cocoons and eat the pupae of tbe 
large silk moth Samta czcropta *** Se\eral investigators have 
mdicated that rabbits are fond of snails and often eat the^ 
mollusks 

The var)mg hare amertcanui) inhabits the Norther® 

United States and Canada Its principal food is the succulent 
new shoots and tender t>\igs of man)* northern trees, but ir 
may resort largel) to the bark of poplar, willow, birch, and 
others in winter The snowshoe rabbit does not disdain 
and will often spod the trap sets placed for valuable f® 
^rers, when these are baited with flesh The great arctic 
hares (Xe^us arcttcui) are dependent for food upon the fe^ 
dwarf plants that grow in the frozen regions where they make 
their home Chief among these are the creeping wiUoi^ 
crowbeiT) , and saxifrage, in the absence of these staples* J 
J 'Withered grass The big jack rabbi 
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(,Upm alUm and L cahjcmms') of our Western states feed 
extens.vel) noon the leases of perennial plants sshich spring 
up follots mg the ssinter tains During and Map and June the 
grass dries up. and mesquite and seseral species of cactus 
(pricUj pears, vianaga, chollas. hedgehog cactus, pincushion 
cactus, and others) are eaten 
The little chief hare or piLa gathers an) availa p 
that occur about its rock) fastness (Fig 53) ^ 

grass, thistle, meadosv rue, pea vine, ea , a 

composite plants hate been found m Its rontained 

stack exaLned b) Vernon Bailey m Nets 
34 recogniaable sjLies of plants, the most co^^ tong 
nettles, chokecherty. goosebei^. ^ Realities 

snotvberry, syrmga, lupine, , f „.ees and 

pikas seem to have a preference for the leaves 

shrubs ” 

ARTIODACT-i LA (Peccaiy. Antdope Deer Moose Canbo 
Bighorn Bisoo etc } 

.A^ 4iu5tenance to the hoofed 
The w orld of vegetatioa fo-aLmc their diet of grass 

animals, few of these large speci brow’smg species, 

and brouse The deer rribe are. >“ 8“™*’ |«ter 
while the bovids (bison, m error to make 

share of their food b> grazing ^ '' _ jeer graze ex 

such a statement \Mchout quali moreo\er, the 

tensl^el> upon grasses upon 

bison and antelope may (F’wri). ^ small pig 

Ta^assutdae (Peccaries) ^ ^*border and Central Amer 
like ungulate of our Southwest^n j,Iexico it is said to 
ica. IS an omnisorous us oaks, pme nuts, |uniiw 

rely chiefly upon the acorns o ^nd dd potatoes 

and manzamta berries, cac^ se^s roots and grubs 
The Texas peccarj feeds on j^s’ or bulbous roots, it 

m the earth for worms, ./road’s, and snakes "* 

IS considered destructive to lizards. J 53 
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Cert tdae All members of the deer tribe are delicate feeders, 
bro\% smg as the> mo\ e, snipping a tender ig or flow er here 
ind there The spring and summer months provide them with 
abundant lush vegetation, leafj shrubs, and annual plants, 
but during the Northern winter thej often band together m 
yards, feeding at this season on bark., twigs, and the needles 
of conifers 


The wapiti ^Cenut canaJensti) is considered bj some to be 
the most promiscuous feeder among the deer tribe, consuming 
all the grasses and most of the weeds within its reach, the 
leaves and twigs of all the deciduous trees alike being enjoyed 
The handsome Roosevelt elk, which inhabit the spruce forests 
and dense coastal brush of northern California, feed exten 


sively upon sword fern (Pal^sttchum), deer fern, bilberr), 
huckleberry, salal (Gaultherta shalleti), salmonberrj, wild 
lilac, w illovv , and various grasses In times of deep snow elk 
o ten gather the twigs and leaflets of evergreens and to some 
extent the tree mosses and lichens **' 

The summer food of the white-tailed deer, m the north 
eastern forest, includes wild raspberr>’ and blackberr), sar 
saparilla, algae, pond lilies, deer grass, witch hobble 
moose wood, bracken, poplar, chokecherry, hard and soft 
maple, elderberr> , nettle, beech, birch, and laurel To these 
may be added a host of succulent aquatic plants and many 
tlowermg plants During the fall, deer feed extensively upoo 
acorns and beechnuts and even after snow covers the ground the 
eer ollow the beech ridges, pawing up the snow beneath 
. e trees to uncover the nutritious beechnuts During this 

{ season, the chief food consists of browse, the deer feeding on 
actically every woody plant, although spruce appears to be 
western Adirondacks of New 
lut . birch, mountain holly, and witch 

e ave special appeal for deer, and wild raisin, choke- 
^. honeysucUe, and blueberry are eagerly eaten North 

r,( ^ choice food wherever It occurs in the range 

154 white-tails 
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are chieflj' regetansn, they occasionally develop anasual 
tastes Deer about a Maine camp de\ eloped a liking for trout 
and ate a number of these fish *** 


The mule deer (Odocaxleus bemomus) is said to browse rela 
tivei) more than it grazes, although at certain seasons fresh 
green grass forms a large share of its food The deer tend to- 
'%ard repeated but light utilization, taking a mp here and 
there as thej pass b} food plants In summer they feed exten 
sivel) upon )ard grass, meadow fesque, Spanish clover, 
^'estem chokecherr), California black oak, Kentucky blue- 
grass, curl) dock, and many others In the fall some of the 
prinapal foods are weeds, deer brush, goldenrod, rumble 
^•eed, saget% ort, mug\s ort, and milkweed Milkweed is rarely 
touched during the summer, but after the hard frosts base 
killed the stalks the dry leaves are especially sought for and 
eagerly devoured Mule deer are fond of acorns, discarding 
the shell and chewing the meat into a fine pulp 
The black tailed deer feed extensively upon cany on oak and 
grasses during the spring and summer months and are attracted 
to the California lilac \Oanotbus tbrystforus) and buck-brush 
(C ouneatui), sshich have been observed to be important 
foods Its food probably does not differ marenaliy from chat 


of the mule drer 

The moose ^Ahei) is primarily a browser, bat it does not 
disdam grasses, weeds, and sedges Mosr of .rs food is secured 
from shrubs or loss groismg trees, although the great bulls 
and cors-s ma> straddle trees several inches thioug^he trunk 
or push the trunk donn with their huge muzzl« ^e eases, 
and to a lesser extent the ns igs. of TOlat. bitch, hazel, dog 
wood, alder, mountain ash. pm hard maple, bush 

hone,.uck^. aedge. att^. - 

::n^\traraU W catkstt^'l 

kw kii» \'ihite pine and hire spruce 

WhT’ Tnl food IS araiiable. the moose cat the tender 
here abundan ^,t<)„.oods and ssith the approach of 

terminal migs of roan) natu« 
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Spring consume great quantities of barL The writer has 
s%atched bull moose feeding during the summer months in 
northern Maine At this season thej are attracted to the 
lakes and wade far out from shore, tearing up water lilies and 
other juicj aquatics At times the animals may be corapleteh 
submerged as thej root about on the raudd\ bottom for these 
prized foods 

The woodland caribou (I^anpffr cart^ou) has e feedinc habits 
not unlike the moose durintj the summer, resorting to lil} pads 
and their roots and all manner of herbaceous plants During 
winter the) dig through the snow with their broad hoofs 
uncosenng various ground mosses and lichens, chief among 
Vkhich. zrt Cladanta, Ccn icttlarta^Cttrar/a, and Bfjopo^ofj In the 
event of deep snoivs, when digging for their food becomes 
quite impossible, the caribou browse on tree-grow mg mosses 
s^h as the common Utrea Murie has giNen a good account 
of the food habits of the barren ground caribou (R arsti'vs) 
as observed b) him m the Alaska Yukon country H- 
str«ses the importance of lichens and grasses as a year round 
food of the caribou During the winter these big deer fee<i 
extensively upon crowberr^ iEmpetrum'), true mosses grasses 
^^ff^^rry During spring and early summer uiHo'^' 
and birch are extensivel) browsed Mushrooms are eagerl'’ 
consumed during mid-summer 
Reindeer were seen to eat their shed antlers, and Mun' 
t^heves this ennons habit maj- be shared to some ertent by 
e carilxia Hie) also smell oat and eat the stored caches of 
mice Mire and Esh have sened as food for caribon m time 


(Pronghorns) According to Caton'” poo' 
ra ante oj^ are strictly herbaceous feeders, avoiding arbor 
Rs.I. ** ™ dioice During the mBta 

saner' f’^ds ftom 3 gC^^ 

VO US es and plants that come above the surface of tb 
snow but they also seek the wanner slopes and sheltered spots 
" ^ obtained In spite of its uniqusa^^ 
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there are yet many gaps in our knowledge of this peculiar 
indigenous beast, not the least of which is a thorough knowl 
edge of Its dietary predilections 

Bovidae (Bison, Bighorn Sheep, Mountain Goat, etc; 
The American bison is essentiall) a gtazmg mammal its 
principal food consisting of various short fine grasses, such as 
the buffalo grass (^Buchloe dactylotdes') The great her s o t e 
past favored grama, buffalo, beard, bunch, and bluestem 
grasses Occasionally if they were hard put they ate sagebrush 

and other weeds , 

Grasses, mosses, lichens, and willois broivse constitute the 
mamstay of the musk ox (0«i«) In the range of the musk ox 
snow covers the ground during the greater part of the year, 
and It then employs the hoofs, horns, and nose ro break 
through the snow m order to reach the hidden saxifage an 
mountain avens Most arctic explorers state '^at lichen 
do not form a substantial portion of the musk ^ 

grasses and flowering plants play an important role in 

‘•s. — ;> ,s;:, 

mountain grasses and Western America 

studied these big sheep in J P seeming to prefer the 

states that they rarelj J pUnts The ripe fruit 

leaves, usigs, and fruit ^ ,P found in the 

of cactus, “aluding ^ c P ^ of g„ss was 

stomach of a large Texas ram. 

Observed d^^slh m the rugged fastness 

The mountain goat ,^33, „nges In 

of the northern Rock> h broiN-se and find sufficient 

this inhospitable climate teg goats in 

sustenance m the was ascertained to be 

the Mount Rainier Nation Oregon grape, 

huckleberr), mountain hr cpsissewa, and rattlesnake 
bunchberry. evergreen ^»olet. 1 1 , 5 ^ 
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plaintain During the winter the goats remain at high 
altitudes, for here the snow is swept from the dwarf plant 
growth and food is alw a) s available This is true in the Rock) 
Mountains, especiall) in Glacier Park,”* but on Mount Rainier 
the rocks above timber line are frequentl) bathed m clouds 
and storms, the resultant glare ice making it impossible for 
the goats to secure sufficient food The) must then mose into 
the \ alleys 


XENARTHRA (ArmidiUos, Sloths, Ant«ters) 

The American edentates are all primitive beasts, most of 
whom have a specialized diet The teeth may be absent or 
reduced to simple molars, which are deficient m enamel and 
lack roots The) are thus restricted m what the) may eat 
Dasypodtdae(^Aima6.i\\os) ThepecuJiarnine*banded arxna 
dillo (pasypui) is a resident of Texas and New Mexico, being 
abundant as its range extends into Mexico Stomachs from 
exas animals contained large quantities of earthworms, man) 
inds of beetles and their larvae, cockroaches, spiders, milh 
pedes, centipedes, grasshoppers, large numbers of cumorms 
ants, and traces of crawfish The armadillo has been accused 
of destroying the eggs of quail and wild turke), but to the 
writers knowledge there is no conclusue eMdence on this 
score 


Anteaters As their name implies, the tropical anteaters 
^ A Principally on ants A Panama specimen (^amaridu^ 
nad at least a pound of ants m its stomach Most of these 
^ ^ larval condition, but some were w inged 
Wilbam Beebe has made mao^ tests with planes of various 
1 K “o food acceptable to the three-toed 

Sloth iBradypus-) except cecropia or pump-wood COcroP'‘', 
palmatd) and wild plum (Sp^dtas lutea') The latter is refused 
by some mdividuals, and when the nvo are offered the pin® 
IS never touched The leaves only of the plum are eaten, bur 
the cecropia the leaves, leaf buds, termiLl shoots, petioles 
and mam stem itself, where it is still green, are devoured ^vith 
158 
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relish “> It IS thus extremely difficult to keep them m cap 
tivity m Northern zoological parks, but the two toed sloth 
(Cbaloipiis') feeds readily on fruit and vegetables when captive 
and possibly has a less restricted diet in the wild 


SIRENIA (Manate« Dugongs etc) 

Tnchechdae (Manatees) The Florida manatee is strictly 
aquatic, spending its life in the deep quiet tropical rwers and 
lagoons, usually above the level of tidewater, although it 
occasionally makes its home in the brackish svater or the 
protected bays about the coast The weak molar teeth permit 
It to feed only on the aquatic plants which Its M™onment 
supports Manatee grass and water grasses supp y a 
ahmental needs When feeding, the manatee 
the strands of grass and seaweed into its niouth by means 
the copious bristles which surround the mouth 

CETACEA OVlld" Porpoisei DolphinO 

SO far as we whlU^^^^^^ -d 

The nvo . have widely different food habits 

toothed whales a grid of brushy pHtes 

Whalebone svhales are eq retain the minute 

(Fig 30 ), which strain o«^ Xhe clumsy right whales 

life upon which these crea ^ schools of small crusta 

skim the sea surface, pl3„s through uhich 

cea, which are retained by firmer whales have short 

the water filters The creat speed on the schools of 

coarse plates and descen Crustacea which 

small herring, sardines, ^,5 Their huge mouths are 

swarm m the seas at . ^Is full, the po^^erful tongue 

capable of retaining several natural filter formed by 

squeezing out the 

their short whalebone leviathans are in keeping 

The of » humpback uhale contained 

With their Size inesi 
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from 1,500 to 2,000 pounds of sardmes and a miscellaneous 
assortment of other small fish and Crustacea 
The toothed i\hales include the sperm whales, porpoises 
and dolphins and, as their name implies, are equipped \Mth 

strong conical teeth The huge sperm hale, reaching a engt 
of 75 feet, feeds on fish, cuttlefish, and occasional!) seals 
The chief food of the sperm ^^hale appears to be cuttlefish 
includmg giant octopuses which maj measure 30 eet in 
length To secure these squids, the whales may descend w 
depths of a thousand feet or more, w here the squids are seized 
m theformidabl) armed and cavernous mouth of the cachalot 
The great heads of these whales are often covered with marks 
of the suckers of the giant squid, tangible evidence of titanic 
struggles iQ the ocean depths u 

The dolphins and porpoises feed on machOTl, he g, 
menhaden, and other gregarious Hsh The j 

said to feed on bortom hsh, such as flounders “ 

IS Icnosvn to take cod, haddock, salmon ; “^aarns 

The kmer r;;Xo;Tah:” a".; 

Imown the ssorld 20 feet, thep frequentlj 

they seldom attain a length e ^ ^ g 

assault huge srhales, tearing h^^ „ccasionall> 

on the giant tmin), ^ shore Killer « hales 

drive schools of the huge ^ 

tetronae the seal rookOTK,^^ stomach of one Lillet is hale 

and puF alike CFig j 3 porpoises and 14 

contained 24 seals Aoo 
seals, yet w'as onl) 16 f^®* ”” 
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CHAPTER VI 


STORAGE 


At the approach of the rigorous Northern winter, those 
mammals which are able to do so migrate to warmer climbs 
Thus the red bat flies several hundred miles south of Its suni- 
mer range, to hang in a quiescent state during the chill dap 
of winter Fur seals leave the arctic seas to feed and fatten in 
the subtropical waters of the California coast. Many whales, 
too, seek a more hospitable climate to bear their young 
Elk and perhaps others of the deer tribe move into the vallep, 
where food is more easily procured. Many rodents and a fc" 
of the flesh eaters retire to a warm nest in their subterranean 
burrows or pass a prolonged lethargic period in a fallen tree 
Colonial bats repair to the even temperature of extensw® 
caves, where a constant temperature, usually from 45 to 55 P > 
prevails throughout the year. The cool temperatures result 
m a lowered metabolism, so that the bat needs little or oo 
food 

Those mammals w'hich cannot flee the hostile periods of 
ice and snow or pass the winter in the profound comatt^ 
sleep of hibernation must have some ready supply of fn 
with which to sustain life The hair seals find an abundance 
of fish, deer and rabbits secure browse; the meadow mouse 
still finds a wealth of green shoots and bark, while the fles 
eaters, for the most part, subsist on meat. But what of j ^ 
beaver, locked in by ice, or the tree squirrels, whose food 
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often covered for weeks at a time by a deep mantle of snow^ 
These, and many others which msist on an active winter 
existence, must la) aside large food stores, so that the) will 
not suffer need m times of food scarcit) 

Cheek Pouches For the man) small mammals which must 
provide storehouses of seeds for winter use, some means of 
transporting these foods must be available, for it is patent 
that the mouth cavity is not 
appropriate for this function 
Accordingly, the little pocket 
mice (^Perognatbus)^ kangaroo 
rats, and pocket gophers are 
all equipped with capacious 
external, fur lined cheek 
pockets (Fig 52) During the 
busy harvest season, these 
cheek pouches are crammed 
'vith food, which is thus 
transported to the under 
ground storerooms The cheek 
pouches are filled simulcane- 



onsly \Mth rapid movements 52— The 

of the fare patvs It has been 

Stated by some that these > ps eotrince of dirt into the 

cheek pouches, at least in the the ammil these .tron, 

pocket gopher, are used to 

remove dirt from the tunnel of the fore hmSs 

Scheffer,! who has made a w th.* rodent 

hfelong stud) of the gopher, ^ structural adaptation 

insists that these cheek , ,nd that pocket gophers 

for transporting food supp ics ® earth excavated m 

!lo not carry out in j,a>e well-developed 

burrowing Chipmunks and re well filled with nuts, 

mtemal cheek pouches ^ ludicrous appearance, as 

seeds, or berries, the animal ^ case of mumps 

though It were suffering from 
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Storage by Moles and Shrews Moles feed largel) upon 
insects, and, to a lesser extent \egetation In the 
northern part of their range frost penetrates the ground to 
some depth, necessitating deep runnels or some provision for 
a \\ ell stocked larder While there is no positi% e e% idence that 
American moles store food, Degerbjir belie\es that the 
European species (Talpa) paralyzes earthworms, either b) 
biting them in the head or by decapitating them The worms 
are then stored in chambers for future use 

Shrew'S are gleaners, feeding on insects and other small 
animal life or eating a limited amount of mast and plant life 
Acti\e throughout the year, it seems strange that they would 
be compelled to hoard food for the leaf mold and dense 
grassy fields which they occupy have a wealth of small life 
even when the ground is frozen Nevenheless, Shull* has 
made some pertinent observations which indicate that the 
short tailed shrew (filarttta) does lay aside stores His con 
elusions are that snails (^Poly^ra) are hoarded and in general 
are mo\ ed to the surface of the ground as the temperature falls 
below freezing and into the burrows as the temperature rises 
In the sides of one of the galleries of this shrew a small ca'^O 
was found by Bachman* and contamed a horde of coleopterous 
insects prmcipally large beetles (Scarateus tttyus) fuHj 
size of the animal itself some of them were nearly consum 
and the rest mutilated although some were still h'Uig 
half-eaten remains of field mice have been found packed m 
dirt about the tunnel of Blanna The habits of captw e sbreivs 
certainly indicate a propensity for food storage The hoar 
ing mstmet m a captive nursmg shrew was particular ) 
pronounced 

Storage by Flesh Faters Many carnivores, owing to therr 
ependence on flesh, must range widely during the wior^ 
months Food may be scarce and some species must provide 
for ijriods when prey cannot be secured Such provision? 
mas he slightly covered with dirt or available trash or buried 
m a shallow snow grave to be consumed within a few day? 
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Foxes, wolves, some weasels, cats, bears, and a few others 
store a surplus of food temporarily and may even stand guard 
over It or remain in the immediate vicinity to drive off lesser 
creatures which might be attracted to a free feast Mune® 
has noted that the red fox, when it captures more food thin 
can be eaten, caches the surplus In winter, the caches con 
tain rabbits, i arious mice, muskrats, and other small animals 
The -writer has found pheasants buried beneath 6 inches of 
snow m New York, the work of a red fox Mountam lions are 
known to cache deer, returning to their larder until tke suppl> 
IS consumed The lion ma> remain m the vicinity of the kill, 
guarding its store for its own consumption against any pos 
sible carrion feeder When a mountain lion niakes a kill, it 
frequently drags the carcass to a new spot, usua y o^vn i 
A/the complenoa of a meal the carcass .s carefull, ^ c^ 
sv.th leaves, sticks, and pme needles which 
nver it An effort is made to cover the 
this will both hide and, in a measure. 

■hat a kill may be buried, eaten upon, ^ 

as ten rimes althonsh.hecamass^ncebur.^^^^^^^^^ 

revisited ‘ Griazl, or^ther animals rhej have 

remains of moose, wild ^h^P’ ^ remaining near 

killed, feeding on “ 0 , 5 „„ believes that timber 

alertly and guardmg them fier )^0^^_j 

wolves habituall) Store ao> „^hes when hungrj The fact 

conditions will '^T^^ed at an®o?d kill sug 

that wolves are often P^_. is not sheer 

geststhatsla)ingofa nurate^^l^^^^^ storage, even 

vvantonness, but rather a often store quantities 

though the prey be left as It „;ij returning to the 

of mice and other small g ’ . -phe wTiter has come 

caches when hunting prov« 

upon these stores on y^jnerican mammals which 

Storage by Rodents Ot a jj,e tree squirrels 

store food none are better creatures lay mg by 

Both red and gra) squirrels are p 
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si 2 able caches for winter use Nuts are the chief item, among 
which acorns, beechnuts, and hickories are most important 
If the buried acorns should start to germinate m the spring 
the squirrels ma) dig them up, clip off their sprouts and rebur) 
them * 

IntheNorth, the red and pine squirrels are, to a large extent, 
dependent on the seeds of \arious conifers C^^g 48) The 
cones are stored in the damp earth until such time as the) 
needed Often these food stores are remo%ed to a fa\ontc 
feeding site, and the refuse or waste resulting from such feasts 
ma) form sizable midden heaps A kitchen midden m 2 
dense spruce thicket measured more than 9 feet m height and 
12 feet m diameter An elaborate food cache of an Alaskan 
red squirrel contained about 2 bushels of high bush cran 
berries, 2 bushels of alder cones and nearl) a bushel of cot' 
parsnip seeds ’ The red squirrel is partial to mushrooms an 
stores great numbers of these during the summer Fungi are 
hung in a crotch of a branch, there to dr> and cure 
they are stored in a stump or m the ground, but ma) remain 
in the branches until eaten The red squirrel seems immune to 
the toxic qualities of the poisonous amanitas, for these musb 
rooms are eaten in some quanttt), as the writer has had op* 
portunit) to observe 

How do squirrels find these buried stores’ Do they relj" °° 
memory trust to smell, or happen on the covered treasures 
by chance’ Anyone who has watched a squirrel running 
the several inches of snow , sniff here and there, then abrupw 
come to a halt, dig unemnglj through the white maoi« 
leaves, and dirt and recover a buried nut cannot doubt t « 
mar%elous delicacy of their smelling powers Several natural 
ists have tested this sense of smell and conclude that this is 
the primary method of detecting the hidden stores 
In selectmg nuts for storage, squirrels seem to sense 
are wormy and quicklj reject them The little chickar^ 
(. cturus dou^lajtfy has been observed to grasp hazel nuts 
its fore pa-vvs, put its nose to them, apparentl) making cofl 



tact for an instant, and then turn awa^ In no case was a nut 
gathered which had been so tested When the hush nas 
removed from the rejected ones, it was seen that m ever) case 
a wormhole was exposed, this led the observer to believe 
that there must be a recognizable odor to a worm) nut, 
perceptible to a squirrel within a very limited distance The 
squirrel apparentl} smells the nut to confirm its suspicion 
Chipmunks make caches at all seasons but there are no 
busier rodents m the autumn woods than these This ig t 
hibemator is up and about during the mild spells o winw, 
and It IS probable that it utilizes its extensive stor« through 
out the colder months More than a bushel of hazel nuts have 
been found m the chambers of one chipmun t never stores 
food tthich might spoil, although the pouc es some imes 
cowain slugs, snails, and ripe provision 

The hibematmg ground „t.ties of seeds and 

for food scarcity b) putting aside hi? q something 

nuts Wh) the) should be ,^,„,er is spent m a 

ofamystet), for the greater part part of their 

torpid condition, cetta.nl) m h ^ ^^sl> 

range Itma) bn these caches are h 

spring, t% hen hibcination is endeo ^ during periods 

or the stores ma) provide the.td'.rn^tal „.ofersleep 

of mclement weather before an quantities of nuts. 

Deer mice (_Ftromyscus') temperatures do not 

seeds, and pits for winter use home, and the snow 

keep these graceful little irachs during the 

covered ground IS covered wiin she) must store 

coldest periods of nnd winter periods The writer has 
suitable supplies for these t‘S°t b) the deer mice 

often happened on stores ot ' f^n^d, the rotten crown 
Once, when a large beech vvas ^_sow at least a pecL 

of the tree broke open, sP‘'"“S had been husked Two 
of beechnuts, a good share ol ^he cavitv which 

^eer mice were found "^^^ofbassw'ood wildchm^. 


^eer mice were found 

"as at least 40 feet high The 
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shrubb) <3og\^oods, and of man) herbiceous plants are placed 
in these mouse granaries Several quarts of clean seed of red 
clover were found within a stump m a clover field m western 
New York, collected bj a famil} of these mice ” While col 
lectmg on Mount Katahdm in northern Maine a number of 
jears ago, the wTiter trapped several of these mice m August, 
which even then were filling their cheek pouches with the 
tiny seeds of blueberrj 

The pocket gopher feeds on the flesh) roots and underground 
stems of various plants grow mg w ild in its habitat The plant 
structures are sectioned into convenient length, usuall) an 
inch or so, stored in the cheek pouches and transferred to the 
underground chambers These are usually situated near the 
surface m chambers which are connected with the feeding 
ninwa)s This arrangement simplifies the transportation of 
supplies in the harvest season Scheffer** has given a good 
account of the scormg habits of the pocket gopher He stat^ 
that the animal follows mstmct in stormg, for when food 
supplies are abundant, it will cache them away without 
stmt of labor, though much of the food ma) not be used and 
subsequently spoils In the Pacific Nonhwest, where the 
pocket gopher s harvest season ma) co\ er the entire ) ear, the 
little animal appears to store as abundantly as it does m 
regions of severe vs mters, where the soil freezes to consider 
able depths 

Field mice and their allies usuall) do not store great quanw 
ties of food for winter use, as roots, bark, and green sprouts 
are often available throughout the winter Couch*’ states that 
m western Washington there is an abundant supply of 
succulrat food available durmg the winter months, yet 

ownsend meadow mouse seems to prefer making stores 
an mg from them to foraging fonts nighcl) subsistence 
As much as 14 quarts or more of these roots w ere found m a 
single cache 

The little bean mouse (iUcrmi t,„myhamciis 
dife from Its near relattves in its choice of habitat, seleco”? 
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open, sparsely covered semi-and regions The lack of availab 

food dilrmg the winter necessitates extensive 

and the mice collect and store great quantities o 

ground beans of Fakata comosay the long tu ers ° 

choke r«Wu). and the little white ten^t to°‘s 

of wild morning glory “ mouse burrows enter th ground 

from several sides, and the cavity rvhiue 
often holds a peck or of beaus and mbe^ 

r t oT=tinrXs, -o l.^em e— 

during the late fall In his survey ground 

Lieu/G K Warren- mentioned the^usejulness^o^^^^^^^ 

nut iApW! tulmsa) to the Indians several bushels of 

stores from the mice, he sometimes found several 

the tubers m a single lodge stems, tender 

The rvrtter has often found ^nrning 

blanched shoots, and the (Fuymjt) It does not 

glory packed in the tunnels <><_?“ use, as the mice 

seem probable that these are ,5 usually 

are up and about throughout / 

abundant at all seasons nrovides for winter 

The red-backed mouse perhaps other 

by garnering great quantities running 

nuts and seeds The^vrltero^ KTorthem forest, searching 

busily over the leafy carpet ® ® ^ each cheek, held 

for the fallen beechnuts It 

one securely m its teeth, an c Repeated trips were 

ranean chambers beneath ® collected Inasmuch as 

made, until a sizable store had ^able the stores w ere 

this w as observed in the late a ' might pro\ e diffi 

made for the long winter season 

cult to find _ Several species of mammals 

Curmg of Food for Wmter ^se 

gather their harvest and 17 necessar) for, although 

chamber or cache This is . .^jesertorwarmrockslides 

the food may be collected m the dry 
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of exposed mountain slopes, it would quickly spoil were it to 
be taken into damp underground chambers or stacked in great 
piles while still having a high water content Some species 
have adopted ingenious methods for preventing such spoilage 


only a few instances of which may be detailed here 

Kangaroo Kat In the dry plains of the West, the winter 
rams give promise of a fair vegetation Considerable green 
vegetation may be seen by late February, but as the rains 
cease the plants quickly flower, form seeds, and die In nfj 
area where there may be as little as 1 inch of rain a year an 
where there is seldom more than 4 or 5 inches, the annua 
vegetation seldom attains any size, and the pepper plants see 
when but 1 inch tall By early summer the countryside is 
usually one of bareness Wind action and drought, together 


with overgrazing, render the territory destitute of vegetation 
Kangaroo rats, deer mice and other small mammals are 
ent in such places often in some numbers One wonders how 
these little animals can survive under such inhospiiso e 


conditions 


The studies of Dr W T Shaw>« have shed new light on 
the habits of these desert rodents In the and country about 
Fresno California Shaw found that the giant kangaroo rat 
(Dtpodomys tngens) was unusually active in the late wint^t an 
early spring This activity was induced by the necessity 
garnering a sizable store of seeds for the long drought perio 
when little else is available 

If these green gathered seed pods were collected and iii^ 
mediately earned to the depths of the den where at this sea^ 
son the soil is moist they would soon result m a total o ^ 
from molding Excavation of these burrows reveals no trac^ 
of fresh material However all about the den on the sur a ^ 
of the ground little pits about 1 inch in diameter and 1 
deep, are made by the provident kangaroo rat and ^ 
temporary storehouses are placed quantities of seeds cfti 
among which are pepper grass evening primrose and 
Shaw suggests that this material might be left in this tbo 
174 
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oughly dry situation, even protected from light rains 
might possibly occur, by the covering of dust Repeate a^ 
of warm to hot sun might do the curing At any rate, e 
stores are left m these little surface-of the groun cac 
two months or longer, when, thoroughly cure an 
are removed to the underground chambers o t e g 

In southeastern Arizona May^'^nd^ 

two seasons, m the spring, during Apr 
fall, from September to November, the 
imporrant For the rat 

largely on stored materials The g 
ifwuStfrr) of this region “PP”“ ^ j3„mg September, 
directly m the underground ,he 

when a good crop of grass . Nation made repeated 

summer rams, a kangaroo rat j, Each outward 

round trips to the harvest field o ^ ^loading trip mto 
trip occupied 1 to IH mmutes. while 

the burrow took only 15 to 20 Western mammals is 

Ptka One of our most interes g aeature 

the little chief hare or pika, a min hares, this little 

of the Rockies Like its congeners, ^ must be of 

beast remains active throughtmt t e severe winters 

a provident nature to survive its ha> making, 

Late m the summer the pika home and spreading 

cutting various plants which jp drj (Fig 53) When 

these ouf on rocks, stumps* or ^ rnLe from a fe\% da)b 


these out on rocks, stum^. I take from a few dajb 

this store IS properly cured, to some dr> crevasse 

to a week or more, the pik* , leisurelj on these stores 

... .n fhe rock slide, «mrecti%e blanket of 


a week or moic, r- leisurci; - 

or shelter in the rock slide, protectl^e blanket of 

while winter storms rage a Baile>” m New Mexico 

snow A large ha> stack exaroi j^g„g,ng point of ^ock and 
uas placed m the =hcfr« dt.rf. halMned 

was composed of a bushel of «" „p Under most of 

and freshl> cut plants 'h= of stacks of pres .ous 

these ha>4cksss ere foil'd 175 
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Fio 53 — Tla cony and lo bay p le These I nie rabb t hU aaimals liw amoaS 
tenlder-stiewn slopes of western moaotams They industriously gather grasses 
herbaceous plants store ihcm in p les until they a« suffiaently cured then placed 
stores in suitable quarters until they are needed 

Winter In early August it commences harvestmg operatioas 
cuttmg off numerous sprays and disposmg them in neat pn^s 
to dry on rocks, logs, or stumps abont the entrance of the bur 
rot\T! « After the plant material thus coUected has dried it 
removed into the burrow, either for wmter food or for nest 
Immg 

Moisture eud Its Relation to Cone Storing Most importsot 
among the food items of Western red squirrels are the seeds ol 
various pme cones In the great forests of Western AmenC 
the giant sequoia, Douglas fir. white fir. and many pmes 
176 
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duce a tremendous crop of seed As the seeds ripen, the cones 
open to release these myriad winged seeds, and by late sum- 
mer or early fall many have been scattered by the wind With 
this wind distribution accomplished, the squirrel s favorite 
food would be lost had it not anticipated this very act weeks 


earlier 

The careful studies of Shaw*“ have shed light on the time of 
harvest by the pine squirrels and the reason for this Shaw 
observed that squirrels are busy cutting the green cones by 
early July, long before the time when they would normally 
ripen These cones are then stored along the margins of little 

spring runs, some being buried below the water ut a pace 

m damp recesses or depressions, which are used year after 
year The cones are not covered, as this wou pr 
vantageous at the time of retrieving * 
held iovm by frost and snow In order that 
closed Ld ret.n :he.r 

be moist If exposed to drying Hence the necess^y 

end the seeds ate expelled in^a fet a constant 

of placing this important food where 

anpply of moisture of cones to water, as 

This interestmg and natural resl» ^ squirrels in 

Shaw explams, must be of great va jjjgni survive 

storing their harvest and, later, ^_^op failure Such a 

adverse conditions, such as years o generally adopted 

method of cone storing in ^^et $it“® /America That niois- 
by the pme squirrels of the cones is quite 

ture IS a most important factor m p cones be tight- 

evident, for It is necessary not T 5 q for ^ Jong 

ened to preserve the seeds, but t a 

period, often several years _r stores quantities of sticks 

Underwater Storage. The c'-pches or more in diameter 
and even sizable trees, l,mbs are trimmed and 

After the tree is felled, the Jarg ^^e bank if 

ilragged to some deep spot n „onl> the bark is utilized, 

the beaver is living m a ttinnelj>« ^^jonj to provide 

It requires much industr) on t I77 
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saflicient stores to tide them over the long Northern ^Mnter 
As a consequence, storage activities commence m late summer 
and continue until inter sets in Stores of limbs often remain 
at the close of mnter, indicating that beavers usuall) are 
provided with plenn As food is needed the beaver swims to 
Its food pile, gnavvs off a section of limb, and returns to the 



aod imall tre« Izbonoiolr jithered donag the fall These arc dragged to 
part of the pocd and to these the beaver repairs when it w hungry ^ 
ported to the lodse the bark eaten and the remains earned to the dam 


lodge CFig 54) After the bark IS eaten, the peeW “ 
cast out or used to repair or add to the dam or house 
The heavier timbers which are to be used for food 
Tied to the bottom and partly buried in mud A littls is s 
cient to hold it down as the green stick is nearlv as 
water It shortlj" becomes water-logged and remains ^ 
even though uncovered If the beaver lodge is 
current, a pile of brushwood, which is not utilized for 
IS moved to the bottom Among this are stored the sm 
twigs •• 
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CHAPTER VII 


REPRODUCTION AND EARLY LIFE 


T j ^, 1 , life of mammals are among 
HE breeding beha. lor ^ « e ha^ e to 

the most fascmatmg of all s ) ^ bemeen 

deal The selection of inatK, ®®^j„nced condition of 
males for a he remarkable infanc) of man) 

various species at birth, and 

others, have all excited wo In the account which 

fortunate enough to stud) these prenatal life 

fnUoivs, little " i^tip famous reports hate been 

of American mammals 'p ^animals, the information 

prepared on the embrjoiogj ^ knov%-n of the 

about some being so meager t stud> of the breeding 

post natal existence of the an ^ msight into its other 

behavior of an animal may 5 earl> life cannot fail to pro 
habits and a careful review o i mode b\ which ir 

vide us with clues to its ladder to its present state 

has progressed the „ans of mammals are too well 

TOrdrWO* ^'S d ®cussion Figure 55 illustrates 
knowTi to call for exten female reproductive s>'stera 

the salient parts of the ma e ,jjj these, for a proper 

The naturalist should becoi^ importance to 

understanding of the stmc breeding beha\ior of a 

those who contemplate a st 

species , . associated structures are the 

The paired testes I„ most rodents, bats an 

reproductise organs of /? 
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insectivores they usuallj lie within the bodj except during 
the breeding season, when the) descend In the marine am 
mals, anteaters, and a few others the) retain the primitive 
internal position at all times Among ungulates, the testes he 
within an integumentary sac, the scrotum, at all seasons The 
scrotum customaril) lies in front of the penis in the mar 
supials Prominent convoluted tabes, the epidtdymes, store 
spermatozoa, which are released b) the testes when mature 
These tubes in turn give up the sperm to the tasa defewttia 
These e\entuallj lead to the urethra, which is housed within 



the penis This latter structure acts as an intromittent organ 
during copulation Associated with the vasa deferentia are 
other accessor) organs, a prostate iland and a pair of 
^hral glands or Co^vper s glands which open mto the urethra 
eir secretions make the seminal mass more fluid An os 
perns IS present m most primates, carnivores, rodents, aod a 
tew insectivores and bats The bone appears to be of some 
systematic value 

In the female the paired ovaries are small flattened o^3I 
o les o ten scarred or exhibiting rounded projections on the 
surtax clearl) marking the Graafian follicles, which house the 
egg The human ovum is so tiny that 1 800 ova, placed end to 
end, w ould scarcel) stretch an mch, nor are those of a 90-foct 
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whale any larger or those of a mouse appreciably smaller 
The ovidmt! transport the liberated egg, through their anterior 
Fallopian tube, to the middle uterus, where the developmg egg 
becomes implanted in the wall by the placenta The uteri unite 
posteriorly to form a lugiMu At the aentral lip o t ^ 
genital canal occurs a structure known as the clitoris, wh 
corresponds to the penis of the male This structure is oft^ 
times vet} prominent (in some monkeys it may ^ 

ceed the^nis in site), and many collectors have been misled 
by Its prominence into believing they were h-'-dlmg a male 
Great changes occur m both male and female -proi^-e 
organs from the non breeding to the 
over, structures common to one species ma) q 
m another or so radically different in appearance that their 

true identit) may scarcel^he r«o^^^^^ 

f^Lou'.rr'^tted in fema. to deffn.te ^.o^^ 

“L^nrerthicrf^itfu. mating may occur in the 
female is knoivn as 'he have been 

Set eral pronounced g anoestroat period, is 

outlined by Heape The firs reproductive organs 

characterized b> a perio breeding season The 

of the female, coincident wi and the female shows 

uterus IS normal and mammals this period maj be 

no disposition to mate In > ^ the 

prolonged, occupying tne g J ^.^rked change occurs m 

approach of the breeding ^jWus becomes swollen the 

the generame organs -oj the animal comes in heat 

\agina enlarged and turgi » often accom 

This period is known as from the ^aglna 

panied at its close by a rheoejtruf't which marks tht 

The prooestrum IS foIlo"^ > a„J fruitful 

period ivhen the female is recept.sr 
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coition made possible If conception takes place at this time, 
pregnancy normall) occurs Lactation follows gestation, to 
be succeeded b} another quiescent period of anoestrum at 
the end of the breeding season It has been stated that lac 
ration is an insurance against the immediate resumption of 
the oestrous c)cle ’ Nevertheless, parturition m some mam 
mals, notably members of the Muridae, is followed immedi 
atelj by another oestrous c)cle Field mice ma> hase fruitful 
coition \Mthin an hour following parturition, while other 
1 . oles and the deer mice frequentl) mate immediately after the 
birth of their ) ouog 

If fruitful mating does not occur during oestrus, the period 
IS followed b) a short metoestram, during which the female 
genitals resume their normal condicion In some pol) oestrous 
animals C.Perom)scut, Ratfus) the metoestrum is followed bj a 
rather short period of quiescence before the return of the sue 
ceeding oestrous c)cle This period is knowm as the dtetswun 
Thus this dioestrous cycle, as it is called, is repeated until the 
close of the breeding season The duration of the dioestrous 
cycle m the Norwa) rat is said to occupy 4 da)S, m the house 
mouse 4 to 6 daj-s, m the deer mouse (JPeromysms) uearl) 5 
dajs, and m the cotton rat (Stgmodon) from 5 to 9 da)S * 
Some mammals have a single oestrous period during the 
season These are known as monoestnus animab 
E\en though an animal has only one annual sexual season, 
cannot be certam that this consists of more than a single 
oestrous c)cle Furthermore we cannot b) analog) assume 
that wild animals, however closely related they ma) be w 
domesticated stock, react simtlarlj The wild pig has a single 
annual sexual season, although we know the domestic sow 
to be folyoestrous, matmg five weeks after partus Dogs, an 
probably foxes, bears, seals, and bats are ail monoestrous 
Those species in which there is a recurrence of the di 
oestrous qcle m the breedmg season are said to be pol) 
oestrous This condition is common to the smaller mammafr 
notabi) the rodents Inasmuch as the) are subject to consider 
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able predation, it is tantamount to survival that thej breed 
frequently, and this polyoestrous condition provides more 
frequent opportunities for a successful mating The ubiquitous 
field mice and shretvs, tree squirrels, and lagomorphs all 
experience a recurrence of the oestrous cycle during the pro 
longed breeding season 

Even though a species has a single litter a >ear it may ex 
hibit a polyoestrous condition The Columbian ground 
squirrel (CiK/fai ahmlt^nui) has recurrent periods of oesOTs 
It not mfrequently happens that the opportunities for breeding 
are lost Under such circumstances the squirrel returns to 
oestrus in about nvo ueeLs * 

The domestic cat is polyoestrous and it is not improbable 
that Its wild progenitors are also, for in a captive liou«s 
oestrus has been knoivii to recur at intervals of 
until the animal became pregnant while the period of oestrus 
Itself may last a full week * 

THE BREEDING SEASON 

The season of reproduction is normally considered to be 
thl^perlod when Lu animals are concerned -th “nng 
andtPcateoftbelo^g^.-.--^^^^^^^^ 

Stated period in many species, mnear to 

^ ^ fhp vear American monke)S appear to 

“bUrg:ea:o:,’iot alls, res of infants and 

may be seen at ever, season preparing for, and 

The length of time d^ ng which 
capable of, inseminating ih 

the breeding season for ,hich ate said 

several weeks among the cam 

to have a tutting season > , „pjble of fmitful 

m wild mice, and " domesiic mammals (dog 

mating at an, season ^a es of man^y^ .gemmating the 
horse, and bull) s«m “>' > of males 

female Captnit, p eoduction in the fall but 

Wild elk base a limited season ol rcpro 
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some captive males are said to rut all the }ear round except 
during the season when the antlers are lost and are being 
renew ed 

The breeding season in the female includes the sexual 
(oestrous) and gestation periods jointly There may be but a 
single sexual and gestation period in the breeding season of 
some species, this being true of all monoestrous mammals, of 
which the fox will ser%e as an example, or it may include 
several sexual seasons and several gestation periods, such a 
condition being attained in many native mice and tree 
squirrels 

Seals, ungulates, camnores, bats, moles, and many other 
mammals have rather regular periods during which breeding 
occurs The time of fruitful mating ma) be limited to a fe'v^ 
days, or the female may remain recepn\ e at recurring intervals 
over several weeks 

Climatic conditions often influence the season of reproduc 
tion, mammals m southern latitudes often havmg a longer 
breeding period than that of their northern Ian That such a 
condition does not always prevail is shown by studies* which 
have demonstrated that held mice in the north of Great Brit* 
am have a much longer breeding period than their southern 
relatives 

The breedmg season maj likewise be infl uenced by the abuu 
dance of the species When cyclic species (Held mice and 
mg hares^ are unusuall) numerous, the reproductive perio 
IS prolonged When the inevitable populat ion decline occurs, 
there is evidence that not only is the season for reproduction 
curtailed, but the number of litters and their size are materially 
reduced ’ 

Among those species which have a relatively slow develop- 
ment, binh normally occurs during the late winter or 
spring In the North a reasonably long time is thus provided 
for the grow-th of the young prior to the onset of severe 
weather The ungulates, carnivores, and those rodents 
produce but a single annual litter all produce young m 
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spring Bats have but a single family each year partus nor- 
mally occurring in early summer, but the rapid development 
of the young is sufficient to prepare them for the winter 
Gestanon The period of gestation is roughly corre ated 
with size, small mammals havmg a shorter period than large 
-.a- Mfc have an intra-uterine lire oi 5 

vweic? grouTdTqmrrels have a 24 to 32 day period, rabbits 
and ha’res carry the foetus from 30 to 36 days, 
have a period of 51 days, and 

have a ^station period of at least 9 weeks The gestation of 
ie graft whales fs not terminated until 20 months while the 

elephant has a f “7/,tore"Lmrm.ned by the con- 
The length of ge species in which the new 

ditlon of the young at bilth |^g,hened gestation As 

born ate relatively advanced have a tog ^ 

a rule the duration of ^ hanfn those which pro 

which bear only one or two at birth tnan 

duce litters <,»cfatioQ. the young are con- 

Marsupials have a condition, living abor 

seqnently born in a most jyi days, the 

tions, ■ as It were Altera 

tiny young opossum S gaudies of Hartman* have 

secure m a teaspoon, are 0 behavior of this unique 

shed much light on the of partus in the Vir- 

American marsupial Actu ^ young are bom into the 
gmia opossum indicates t * coordination and sen 

world with sufficient jjje vaginal orifice into the 

sory response to clamber to developed and pro 

pouch The front legs ^d the hind limbs are mere 

vided with sharp hook^ c avv » „nossum climbs with a hand 
buds or pads At birth t e ) o ^ of a 


‘i i! the strokes of a s%Mmmer It moves 

muzzle touches the nipple 

about in this maze , nearlv months 
It remains in the pouc o summer or fall, but o\ ula- 

Most of our bats mate m in following spring 

tion and fertilization do not jgj 
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The mass of spermatozoa is stored m the vagina or uterus and 
held immobile b) a plug formed from the epithelial cells of 
the vaginal walls It is assumed that in the spring, svith the 
occurrence of o\Tilation the follicular fluid and other secre- 
tions descend into the uterus diluting the plug and releasing 
the sperms which then ascend the tube and cause fertilization 



F o ^ A newborn opossum (JJMfb , muaJ) jud a honey bee The d mmat vt 
iM and undcseloped condit on of marsup als a( b rth has long attracted the anen 
ot sc entua to this group Note espec ally the strong fore limbs and prominent hooted 
claws of the hand which are used to poll thcyoungster nco the pouch at birth The 
CITTO r TOuth grasfs a teat and temanis attached for ti-eeks The rest of the amm*^ “ 
embryo-hlce n appearance 


The variable temperature of the bat notably Its lowered tcm 
pwamre during the winter months would favor the sunival 
plttg “ svonld the inhibttmg influence of the vaginal 

A study of the reproducttve cycle in cave bats has convmcol 
Oothtie that copulation regularly occurs in the sprmg as tha 
bats are aroused from hibernation It was recognized that 
these cave bats mate in the fall and Guthrie s studies show 
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that bat sperms do remain active for tiniisuall) long periods 
m the tract of the female, although the studies do not lend 
conclusive support to the h)-pothesis that the sperms of 
the autumnal msemination are responsible for the vernal 
activation 

It has been noted that apparently the environment maj 
cause a hibematmg bat to ovulate If a bat is removed from 
Its hibematmg quarters after mid wmter and placed m a vv arm 
room, ovulation occurs A group of brown bats (Hprmrvr) 
captured by Gates'" m May aU gave birth to joimg within 
48 hours of one another Such evidence is indicative of simul 
taneous ovulation on the part of all the females and tends to 
support the theory that spring copulation is not neCKsaiy 
for u seems hardlj possible that these bats would all have 
mLA -^thin such a short ume Simultaneous parturition is 
^ 0^1 result of favorable spring conditions resJtiug in 
ovlTation'the sperms having been stored in the oviduct and 

iririhm 

As the ovum passes into th 

the blastoc)Sts then concerned with form 

and implantation occum TO development thus 

mg the placenta go on to ^ „jerine life This 

proceedmg the formation of a full} 

ceaseless process Snail) I„ marked contrast 

developed embryo. , „tinuoas development The 

to this IS what IS blastocj-st stage w 

prehmmarj stages are siro . . -nj ma> not be resumed 

reached Abruptl) o’f this quiescent 

for weeks or even ,, exSained We 6nd this 

stage has not beOT ^ the gestation period being 

situation m a number of mammal . fc 



AMERICAN MAMMALS 


some months longer than that m which embrjonic develop- 
ment occurs The marten, fisher, badger, weasel, armadillo, 
and, possibl} , black bear have this prolonged gestation The 
normal breeding season in the marten occupies the summer 
months, usuall) from the middle of Julj to late August 
Gestation maj last from to 9 months, whereas its con 
genet, the mink, breeds in late winter, the young usuall} 
being bom 42 days after mating Hamlett*’ has described the 
complete reproducti\e c>cle in the nine-banded armadillo, m 
which species he found the free \esicle to have a quiescent 
period of about 14 weeks 

Lactation is an important factor in lengthening gestation 
reportmg upxjn the rat, observed that when a large 
number of joung were suckled the length of gestation was 
alw ays mcreased The duration of gestation w as also increased 
when a ver) large number of embrjos was carried The deer 
mouse (_^Pgrom)scus') has also been observed to have a length 
ened gestation when nursing joung ** 

THE lOUNG AND THEIR CARE 
Deulofment cf Young af Btrtb We have seen that the length 
of gestation maj determine the condition of the joung at 
birth As almost everj one knows, new bom rats, after a uterine 
development of 3 weeks, are bom m a blmd, naked, and help- 
less condition, wholly dependent on the parent for a number 
of daj-s The guinea pig, but slightlj larger, has an mtra 
uterine life twice that of the rat and as a consequence the 
j oung are bom in an advanced condition, well furred and w ith 
ejes open, and are depeodent on the parent for a rather short 
perio This instance alone show-s the impossibihtj o 
raw mg a hard and fast Ime between pre- and post natal 
characters 

A newborn opossum (Fig 56) is not so large as a bee and 
must spen a long period in the sanctuary afforded bj 
materna pouch The diminutive size and premature appeal 
ance of newborn bears are quite remarkable and have exatcd 




reproduction and early life 


much attention At birth the young are scarce!) Iarg« than 
red squirrels and weigh but 10 or 12 ounces Bom as they are 
in mid winter, it is necessar) for the mother to cover them 
nearly the whole time dunng the 1 months following their 
birth The eyes of young hlack bears do not open imtll they 
are 6 tseeks old, and another month elapses before they leave 



/ i . r-. m eJ') The >oung are very rrecoeious anJ 

Fio 57 —A ne« porcop ne or t» o of b rth Contrast th J w th 

caa eat leases and tender shoots -«'’sn a dg or 
the d.m.nnn e jouag of the 0= e 56J 

.r-rrsra An adult porcupine ^%eighing 

the den of their ou-n 

12 pounds vMll bear a F« porcupine is bom 

than a neu born black be „cll furred bod), spines 

in an adsanced for solid food in a da) or so 

which soon stiffen, and a desi 

(Fig 57) , „ n nomadic life and beset b) the lar 

The ungulates, ’"'"’S „ell-deseIoped young Wc can 
get carnivores, usual!) h ^ stock ilie long limbed ac- 
observe this among our dom jgp 
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five foal or the calf which rises on shaky legs to nurse a half 
hour after partus The buffalo calf is able to follow its parent 
withm a few hours after birth and well it must, for wolves 
and CO} otes were ever ready to destroy the youngsters in the 
days when all were abundant The forest loving deer is less 
nomadic than the bison of the plains and its young, while 
well de\ eloped at birth, is not so precocious as the buffalo 
calf Young deer are hidden in a thicket for several days after 
birth, until their limbs become sufficiently strong to permit 
them to follow the doe 

The young of cetaceans, born as they are m the water, must 
pass a long intra uterine life and be well developed at birth 
That this situation prevails is evident from their large size 
The blackfish (^lobtcepbalui) bears a single young which at 
birth IS nearly half the length of its parent Nesvbom por 
poises are nearly half as long as their mother 

Within the same family we find diverse conditions among 
newborn young The jack rabbits of our Western plains pro 
duce advanced young, well fiured and with eyes open Full 
term babies have been taken from jack rabbits and, after being 
freed from the foetal membranes, the young soon establish 
respiration and struggle to a sitting position The} exhibit a 
defense mechanism even at this early age, for, when touched 
on the nose one tmy jack rabbit reared on its hind legs and 
would strike or feint with its fore paws, assuming a ver} 
threatening attitude “ They may be bom m a shallow shelter 
excavated m the ground, but some jacks and the varying hare 
provide no nest for the reception of the young, these bemc 
scattered about where\er cover is available Contrast these 
precocious infants with the cottontails of which 

the young are bora in quite a helpless condition Their eyes 
do n^ot open until a week after birth and their bodies are 
clothed in a tomentose pelage for several days They must 
have the shelter of a warm nest, which is lined with for 
furnished from the mother s own body The young do not 
leave the shelter of the nest for 10 or 12 days The European 
190 ^ 
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rabbit bnngs forth her ) oung in a burrow , but our cottontajU 
usuallj pro\ide a shallow excavation closed by grasses and 
fur while the mother is absent from the nest 
Vecunitty The number of young produced m a season is 
dependent on many factors, but none are more directlj re 
sponsible for the fecundit) of anj species than are its enemies 
and the environment it has selected m which to produce these 
young In general, it may be said that small mammals produce 

agriter number ofjoang than do largespecas Th^ ma, be 

attributed to the greater degree of predation to which the 

smaU^ specie are throughout the 

leld mice (A ^ Jab>-rmthme tunuais 

template regious „a 6ejd These little nto^ 

thr^d ever, »naaal=d, and. as the mtee ^ 

paths are not particular y ,o the attacks of a 

active at aU houm. “ „,rores, and reptiles all take a 
host of enemies ’ possible for these soles to breed 

colossal toll, and svete it aectease To mamtam their 

rapidly their numbers wou j^rge families, number 

high populations, these mi succeeds another without 

ing from four to nine, au observed b) Bailev** to pro- 
letup A captive field mouse itbm a 

dace 17 consecutive Uttert end of the breeding 

she showed no signs of bemg had been 

season, sshile several them producing 13 fami 

busil, followmg her example, o of this 

lies before she uas a }ear ow a situation se! 

group b> the ssTiter cons inco ^ midoubtedl, the 

dom obtains m nature, * 

most prolific mammal m are w»del} distributed 

Shretvs and deer p, hence the, arc pre, upon 

and occur m a saner, o^ab'^; families and have at 
by numerous enemies Tim, l,and. although ground 

least three litters a, ear On in ^edators eser rcajj „ 

stfuitrels COulhs-) ha'a a h« protect them fmm 

destro, them, their subterran 
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many foes and the need for a high reproductive potential is 
not so great It is customary for these squirrels to produce but 
a single litter in a season, usually numbering fi\e or six 
Pocket gophers spend the greater share of their lives in their 
underground tunnels and most produce but one brood a } ear 
Where abundant food is available over a long season, such 
as in the irrigated alfalfa fields of the West, two or even three 
families maj be produced in a jear ** 

Rodents are bj no means all prolific breeders Some of the 
kangaroo rats reproduce at a slow rate These rodents have 
from one to three j oung, and the majority of females produce 
two This, taken m connection with the protracted breeding 
season and lack of sure evidence of the production of two 
broods a year, gives a surprtsiogl) low rate of reproduction, 
indicating relative freedom from mimical factors Moles and 
bats have few enemies and produce but one small litter each 
"^he armature of the porcupine protects it from all but a 
few predators and as a consequence it produces but one young 
every year The large sixe of the beaver is likewise a guaranty 
against severe predation, and a single litter containing two to 
four young is produced annually 

So far as we now know, all our carnivores, with few 
ceptions, have but one familj each jear and the larger of these, 
as the bear, breeds ev er> other > ear A second litter, produced 
in August, has been observed for the little spotted skunk 
(^Sptlogale putonus) * This is an adjustment to meet the needs 
of their food suppl) , for it permits the faster breedmg rodents 
to maintam their numbers m the face of normal predation and 
acts a so to prevent undue mcrease in the predators to a point 
oumbere might threaten the food supply and 

thus, their very existence 

Seals, vvhales, walruses, and other sea going mammals of 
large size have few natural enemies save the fierce killer w hale 
m consequence seals produce but one pup annuall) and whales 
usMll; bring forth a single calf at 2 year intervals 
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The nine banded armadillo always gives birth to four young 
at a time These quadruplets are invariably aU of the same sex 
m a litter and are nearly identical even in their finest ana 
tomical details, such as the numbers and arrangements of the 
plates and scales in the armor and the numbers ’ 

given area of the skm >» This unique polyemblyonic ““dition 
fs apparently characteristic of the nim^banded 

SanbL»reports one and three yoimgrespecmelyinthet^^ 

banded armadillo (T./yfr.rrr) and the ^-banded armad Uo 

iEuphr^aui) The armadillo at birth is ver, 

the parent and well developed, with a tough leather, skin 

™k ■ Ch,,—!.. -1 ra* tl»« ttl 

the vouac grow slowly, while ^^ooawl 

week before venturing into b> their 

TraiispMJitm of Yau { Y breedmg cham 

parent in various wa)S k 8 , he mother often dashes 

bers of small mammals ar . 

offssith 'h=)°unsclms ngto tote 

species exhibit this trai youngsters without 

ened from her nest w S joj.,og [he 

ceremony, but « ^ ^ [ .s disturbed and leaves the 

precipitous flight u teats %Mth such ileterminition 

nest, young pme mice ji,r and still retain their 

that the, mi) be lifted to ^ ^j„[hroent tn have consider 

hold One might ex|^t ij |ead to the escape of both the 

able survival value, . ^ler hand the hampered 

mother and her brnod ^ 

mother might easil) lau rredhy rodent mothers in their 
Individual )Oung are ca » j while the 

mouth the bell, held firmljb, the lips 
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youngster curls its head and tall on either Side of her face to 
Lure a satisfactory purchase, out of harm s way. and thus 
lessen her burden Members of the cat and dog tribe cai^ 
their young, when the need arises, by the loose he 

back of the neck Bears may occasionally take tte head 

of their cubs into their cavernous ,aws yet they hold the 
young so gently that no harm results even though the cubs 
Ire transmrted a considerable distance in this manner The 
Liar beafcub grasps its mother s tad when danger threatens 
Ld IS towed t? safety Shrews (Crar, dura) have evofeed a 

imique manner '7XeToIiI “ or one 

lLtrbyt"ttfeLLpfudLrf^ 

'Te^LrgTtt tiL; moving rummants ye abfe to 

follow the parent about shortly 

CMyarurraO IS said to carry her young on her back as she swims 

while others )Oin them on the nightly 

Some bats carry th / numbering four, as 

in the case of the red bat cW ' fb^ to th 

their tiny recurved milk 'f'b while th^ P 

complex aerial erolutio ^ remarkable 

Lh"n LtlLLtrt rheir combined weight may exceed that 

'’^TL’vugLLUpo-.. bbe -rr >"t-: 

sesses a pouch <^““7ore”tan 2 months old The opening of 

ported until they are mor which ma) all but close 

this pouch IS supplied w « retreat for the unde\ eloped 

the outlet thus proNiding a ' ha%e 

young E^ en hen the ) oung a return to this 

LdeLploraloty trips f«>m the^fj^pals hare a fxiuch 
haven if danger threatens another manner Indeed 

and the > oung must be 't"’"®!” jomc species has c retained 
we may find that in the same genus some pec 




this pouch and others (Didelphys crassicaudata) ha\e lost the 
familj badge and must accommodate the ) oong on their well 
furred backs The little murme opossum Q>iamosa) is not 
provided vsnth a marsupium, the joung clinging to the back 
of their parent when transported The )Oung of other 
opossums are carried in a similar mann er (Fig 59) 



Fig 59 Kn oposra cimes her faaulr The yoa^g ar- earned within the 
for nearly two no-ths then cUsnber o- the bach of the moiher foe tracsportinoa- 
PhtrtgTMfh kjC.TV S ) 

Keco^nsfton ofYcun^ In gregarious species, where the am 
mals form great herds during the breedmg season, it is quite 
remarkable how the mother can recognize her young amonC 
the thousands of others The female far seal accomplishes this 
recogmzmg the bleat of her young though thousands 
may be calling at once After spendmg a day or two m 

"here she has been to wash and feed, the mother returns 
to shore, feeling her wzj to the spot where she thinks her pop 
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should be Before entering the st«rm of social young ones 
she calls out, lust as a sheep does for its lamb, and after a bit 
thryouug one anstsers. thereupon the mother strikes ou 
toward the position from rshich it replies If the yoimg is 
adleVand gives no answer, the mother barks or sleeps, calling 
^ 1 ► 1 ciri-M^ful Harp seals exhibit an uncannj 

at intervals until successiui p Rpmmme 

hole and crying young mom 

of lactation is evi e stage require little milk 

which are Young hares nurse but a short time and 

and are soon weaned Yo g incisors 

may eat solid food ^at birt’h. and it is but a matter 

of the porcupine “ .n’.^al is independent of 

of a week or l«s , 7eU mouse weans her )Oungsters 

the mother - The 2 Hunks have elapsed she 

on the tenth day and b joung of the agouti ate 

IS sucUing a '"‘“a attempt To nurse before the 

well developed when ^ Enders' reports that the) 

umbilical cord has b ,„ae 

nibble leases within an hour 

pendent of the mother ,„,Ue a matter of 6 or 8 weeks 

Mthongh young fur seal Sn^er.a.s.=. some pinnipeds ha\e 

and then only It i ot j jo Scammon” the 

a protracted "“‘^‘“STlactate almost to the date of birth of 

Steller sea lion is sal ^ ^ ^ XEe 

the succeeding ^^her )Oung for nearl) 2 )ears “ This 

walrus IS said to suckl ) qune necessar) . the )Oung 
long nursing period appe . ^ mussels, from the mud 

being unable to dig i eir ^ 

until their tusks are 3 reached the age of 2 years 

acquired until the animals base 
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The right whale nurses for about 12 months, although the 
lactatmg period in the blue whale lasts but 7 months ** Ac 
cording to Barbour®' a captive manatee calf nursed for 18 
months 

Kate of Grou th Man) factors contribute toward the rate of 
growth The ultimate size attained by the animal usually 
determines its period of infancy Small short lived field mice 
probably do not survive longer than 1>^ jears,®* but in that 
period a pair may ha\ e produced a hundred young, which m 
turn have borne several litters These tiny creatures can have 
no childhood, for the females are capable of breeding, and 
do breed, when scarcely a month old There is evidence that 
shrews are similarly precocious, some species living only a 
year but in that short time providing well for the future of 
the race by begetting numerous offspring The fox and bobcat, 
deer, and mink, which have but a single litter annually, grow 
more slowly and there is a period m their young lives devoted 
to play 

The rule that large animals mature slowly is not without 
exception The elephant may require 30 )ears or longer to 
reach sexual maturity but lives for many years One might 
assume that whales would likewise experience a prolonged 
infancy, if for no ocher reason than the great size they even 
tually attain Such does not appear to be the situation The 
great blue whale may total 90 feet, and the young, a quarter 
as long at birth, nurse for 7 months Before the end of its first 
year the young whale has more than doubled its length, it 
reaches a length of 77 feet in its third year, when the females 
become sexually mature 

REPRODUCTIVE BEHAVIOR 
Promiscmty All available information suggests that most 
small mammals are promiscuous Mating is only for the im 
mediate needs Bailey,** referring to the field mouse. sa>'S 
A female usually accepts the anenuon of any number of males m 

succession and shows no choice of mdividuals favor to young or old oran) 
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s«ms .„ be no n.o.^1 * The one ercepnon .o e con. 

njceense possible of slop-ee eeenel d=eeloFn.en. of 

ple.ep™n..scn.,T.spmv.M^ ^ 

the miles, sehich prevents mitnntv nnt.l ibont the time the 

scattered, the males not coming to sc 

lint, onng of the females of the fast htteeirebotn 

Deer m.ce shrevs-s. moles, and bats are ItLetvtse promts 
cno^ rSm^e howlmg mooLey ^ -oTrev':^ 

accept several males ““^Td^e^lr^^e’ 

mmutes for quite some 

Even among , be breedmg season With 

savagely among themselves 

the onset of this penod, feet, orabbresi- 

fresh wounds, recent first rut.mg season of 

atedtaUs 1“ Eastern Um.^ Stat«^^^ 

the muskrat occum , e m combat with one 

durmg this period the males engage 

another , gen display wonderful 

Eol)g»“°“ ^ be„|es establishing their 

strength and '««= J^,ee females to the seraglio grounds, 
harems Erecedingthe 11^ ef ge 

the huge fur ^ulls “ cmritor} The big males 

North Pacific and est clenching them |aws, 

seize one another tMtb ^le co\ered %Mth blood and 

np and tear until the ^ ^o^elj lacerated that the) 

ugl) \^ounds IndiMuuai vs*ounds or succumb 

repair to secluded spots to ^ j jjuH has been 

from the beating the) jgsperate battles and defeat his 

known to fight at . ^^hen the fighting t\as over and 

assailants e%er) time, a , established, he still held forth 
a harem of 15 or M ,jc gouged out. and his 

although frightfull) g f ,„ng wounds 

bod) covered with ra'v, „,be meet in 

The pol> gamoiw nf ,he does during the season 

strenuous battles for pos 
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of rut The bull s shrill whistle challenges other males and 
fierce combats occur in the fall Their great rack of new gro^vn 
antlers are the weapons and so effective are these that the 
lesser of the combatants may not only be defeated and dm en 
off but ma) actually be gored to death Not infrequentlj 
the antlers of the Uvo are effectively locked and the struggling 
beasts become progressive!) weaker, until death intervenes 
Such battles often terminate fatall) for the deer ^Fig 35) 
and instances have been recorded of such occurrences in the 
elk and moose 

'Monogamy Monogamous mating among wild animals is 
exceptional Little exact evidence is at hand that an) mam 
malian species retains a single mate throughout its lifetime 
Any species of which the male shares in the raising of the 
family either by bringing food to the young or b> assisting 
the female in sundry ways with her famil) duties shouldbe 
considered monogamous Wolves and foxes ma) be considered 
m this class for both parents bring food to the cubs Weasels 
are usually considered to be quarrelsome bloodthirst) am 
mals with few redeeming qualities )et the) are probably 
one of a very few species which remain paired for long periods 
perhaps for life The animals mate m mid-summer but the 
young are not bom until the following spring Even during 
this long period when neither matmg nor the duties of famil) 
life draw them together a pair ma) be found occupying a 
smgle den When the young are bora the father becomes a 
devoted provider and may be observed as often as the female 
parent carrying mice and other small game to the growing 
youngsters 

of Sixes During the season of reproduction there 
IS a well marked segregation of the sexes among gregarious 
bats One may find colonies of several hundred little browu 
bats (JAyotts luctfugas") during early summer all with but fe" 
exceptions bemg females Merriam*^ has remarked on the 
remarkable dissociation of the sexes in the silver) haired bat 
(Lastonycteris') In a single summer he killed 85 adult speci 
mens and but one was a male It is not improbable that the 
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males of this species resort to caves while the females are 
raising their young, as Poole** observed with lAyotis 
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CHAPTER VIII 


THE HOME OF MAMMALS 


The word home has been looselj emplo)ed b> aaturalists 
Some designate it as the place where the familf Js raised 
and parental duties occur, while others consider the home of a 
species in a more general sense, considering it to be the place 
where a species passes the greater part of its life Students of 
geographical distribution consider the home of an animal to 
be that place sshich it occupies regularlj for a part of the 
year In this chapter, the svord home connotes that area m 
which the species passes the greatest part of its tune or m 
which a definite attempt is made to establish something ap 
proachmg permanent quarters It is rather difficult to draw 
hard and fast rules on this score Hoofed animals, pelagic 
species, and, to a lesser extent, bares and their allies, to cite a 
few, make little preparation toward establishing anj’thmg 
approximating permanent quarters On the other hand, 
beavers, prairie dogs, and man} wild mice seldom venture 
far from their long-established quarters and maj often spcn 
their lives on a few acres, returning to their lodges, dens, or 
nests daily for their entire lifetime 

The abilit} to adapt themselves to their surroundings is 
best illustrated among mammals m their choice of a hoo^ 
site Few species msist on a stereotj-ped sort of home, 
tically ever) species which constructs a nest or other shelter 
202 


THE HOME OF MAMMALS 


may utilize a different building material or choose variable 
sites depending upon the nature of the country which thej 
inhabit Red squirrels maj be living in what might appear as 
an ideal situation for a tree nest, yet all their dens ^ill be 
located beneath the ground Raccoons, when heavilj hunted, 
often forsake the favored old tree sites which have provided 
them haven for )ears and resort to fissures or shallow caves 
in cliffs and they maj e\en utilize the deserted burro^\s of 
'^’Oodchucks 

Nomadic creatures, such as cetaceans, seals, and other 
marine species, make no provision for a home, unless the 
sheltered bays and barren arctic islands to which the) repair 
during the season of reproduction ma) be called such 

Most ^Ml<^ members of the dog tribe make little provision 
agamst the T%eather, seeking onlj what shelter thej may find 
and curlmg up, the bushj tail resting over the relativel) thin 
furred face The porcupine, guarded by a thick bide and dense 
coat, withstands the most severe winter weather, afforded 
protection onl) b) the trunkofthetreeon which it is perched 
Tree bats (JLasiurus) hang suspended from limbs, often not 
protected from the sun b) the protects e shade of Jea\es 
None of the hoofed animals pro\ide a permanent home Site 
for themselves, restmg \%here fatigue impels them and mo\ mg 
on as hunger demands As an cjcception to this, w e maj look 
to the desert big horn sheep The extreme heat of the desert 
summer, nhere temperatures may rise to , has made 

cave dwellers of these sheep, and almost ever) ca%e and 
crei asse in the rocks in the good sheep country of Mexico is 
a foot deep m dung There the sheep he during the hot hours 
of the day, watting for the ferrrWe hear co subside and rfie 
desert to cool Bones and rotting horns about e^ cry ca\ e show 
that the sheep often die in rheir beds and that predators may 
occasional!) catch them when the) use their cool dark ca^es 
instead of bedding down on a loft> windswept point, as the) 
habituall) do during the winter * 
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TEMPORAR'i SHELTERS 

While man) mammals make little attempt to provide a 
permanent home, some species do construct a temporary 
residence which they maj utilize for a single day or several 
at most Such homes may be nothing more than the 
form utilized b) cottontails A clump of grass, brush pile, 
brier patch, or tree base is selected and the animal sits mo- 
tionless m this retreat, seldom moving unless disturbed. So 
secure is this simple lair that the rabbit, undisturbed b) 
severe ^\ eather, will permit snow to cover it, this providing 
a yet safer retreat 

Small tropical opossums (Marmosa) sometimes remain 
curled withm a dead banana leaf durmg the day but move on 
at night, seldom returning to the protection of the same leal 
a second tune 

Field mice often construct a hole scarcely large enough to 
admit their bodies and back into these to spend their resting 
hours rather than utilize the extensive underground runways 
and grass nests ^%hich the species usually makes 
Though pelagic species can have no real home, the sea otter 
has adopted an mgenious method uhich prevents indnidua s 
from driftmg away from the mam body As darkness a^ 
proaches, the herd swims toward a kelp ^d, where thej ro 
and twist about m the weed in such a way as to wrap se' era 
strands of kelp around them Individuals of the herd sleep 
very close together, so that their appearance is that of a '£^7 
compact mass The same kelp bed is used night after night so 
long as they sta) in its vicinity * 

American monke)S merely resort to some favorite tree as 
night approaches, makmg no attempt to construct a platform 
or e\en a temporary shelter such as certain African monkej’S 
and apes often do 

Little IS knowTi of the habits of the marsh rabbits 
pahstrti) but there is evidence in the bumed-o%er marsn 
that in summer the rabbits gather cut rushes and make 
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forms on \\hich to sit in. pKces not normally o\erflo^^e^l bj 
the tides 

Unlike Its congener the 
cottontail, the hare is said not 
to make a tunnel or resort to a 
burrow, jet MacLulich submits ! 
testimonj nhich shows that 
the vary ing hare ill construct 
a burrow of its owm or at least 
utilize that made bj some other 
animal Our Western jackrabbits 
are not kno^vn to make an) 
home, resorting only to a clump j 
of cactus or such shelter as will 
give them protection from the j 
torrid sun The joung are de 
posited directl) on the desert 
floor, no attempt being made to 
provide them with an) shelter 
other chan shade for their 
advanced stage at birth pre- 
cludes the necessit) of an) 
elaborate shelter 

Usuall) bats as we ha\eseen, j 
repair to some secluded nook or j 
cranny amid a clump of leaves or i 

under loose bark but in tropical I ■«. i r i ^ 

. CTTr/trlfnaa Fiq 60 — Th s mlm irooJ 

America certain bats ^ ^ 

btlobatutr^ make a shad) retrea (_Arrhtu traumi) Tht cut 

In Panama these bats select a «« oo Wl* do«-n to rule » wtnporao 

i_ ,U <Tr#»-ir stiff palmate »helt«r for the bjt* Junne the 

palm with great stm i \\j Tr,t c. tU hDr 

fronds and, b) nippmgtneri g mmity 

of the plications on the under 

enough for thfa,sTat^«''°" ^ 



./ D 


the bitten spots 


the bars are able to gam an eas) foothold and 
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here they cling, sometimes cwentj or more animals utilizinga 
single frond The bats are thus protected from the brilliant sun 
and torrential showers common to Panama * Another species 
(Artibeus uatsonf) has a similar habit Chapman® found this 
species would cut the vanes of a palm leaf (Geonoma) diag 
onall} to the mid nb, so that their terminal portions drooped 
downward to form a tent like shelter (Fig 

In addition to the large lodge where the muskrats spend 
much of their time, smaller huts, sufficient!) large to contain 
a smgle animal, are used as feedmg stations There may be 
several of these if the pond is large These small structures 
are scarce!) a foot high, a single runnel leading from them to 
the pond bottom, where succulent roots are obtained 
Feeding platforms with plunge holes leading into the 
sphagnum or peat are constructed b) the round tailed musk 
rat (^topief) and are further utilized b) nee rats * 

Squirrels, mice, and ocher small mammals make simple but 
substantial nests of lea%es, grasses, or other available mate 
rial These are cleverly constructed to harbor the occupants 
safe &om the elements Such structures are usual!) temporar) 
and may be used only for family duties, but others ma) be 
more elaborate and serve the builder for long periods 

The small ground-dwelling voles and lemmings construct 
compact nests of grasses semi globular m shape These are 
usually prepared at the base or m a clump of grass, m a slight 
depression m the ground or well concealed m an underground 
chamber Field mice often construct their nests directl) on 
the ground where there is little coter, and as a result these 
chambers are exposed to heavy rams and snows The nests 
suffer little from the elements, howeter, for the clever coo 
struction has been made to withstand these hazards, 
after heav) and prolonged rainstorms, the occupied nests are 
invariably warm and dr) withm During the winter the 
ground nests are somewhat more bulky, and the heat from 
the occupants within will cause a warm air current to arise, 
melting the snow abo\e to form a regular chinine) 
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The little tree mouse (Phenacomys longkaudui) of the south- 
ern Pacific Coast is the only vole which habitually makes its 
home in trees. It lives chiefly in the forested areas of Douglas 
and grand firs, where it constructs sizable nests, seldom ven- 
turing to the ground except to reach some other tree. This 
little reddish long-tailed mouse feeds almost exclusively on 
the fleshy portion of fir needles, utilizing the fibrous parts 



Fia. 61. — Tbe winter qnzrten of a field moose. These ^rass nests are so firml/ wo^en 
of dead grass that the interior remains dry during feolonged storms. The heat of the 
occupant has melted the snow about this nest 

to construct the bulkj' nests. These nests were found by 
HowelP at an average elevation of 30 feer, bur it is probable 
that the dense foliage hid many nests at higher elevations 
The nests may be situated on a limb directly against the trunk, 
although the majority which has-e been studied have been 
some distance out on the limbs. The females build the larger 
nests, some attaining a sire of 3 feet in horizontal diameter 
and 2or 3 feet in the vertical. Occasionally abandoned squirrel 
nests are utilized and added to. Usually a single chamber is 
formed, near the top. but as the nest continues to increase m 
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size with the daily accumulation of partially consumed 
needles, the animal makes a second chamber for sleeping 
quarters or for toilet purposes During the night the mice 
are busily engaged m collecting a supply of nvigs, which are 
piled upon the nest for consumption during the day 
The compact strong nests of the fox squirrel have been \\ eJJ 
described by Stoddard * These nests are round or oval in shape 
tightly w oven of freshly cut oak or other tough twigs Within 
this strong outer shell there is a thick compact wall of large 
leaves, evidently pressed into shape while damp, making a 
smooth tough Iming capable of resisting s\ ind, cold, and ram 
Withm this the true nesting quarters are composed of shredded 
soft inner bark and leaves The single entrance is just large 
enough to admit the owner, and the surrounding loose fiber 
almost occludes this opening These tough winter nests 
which are made for the reception of the young m late winter 
are very different from the loose hastily constructed leaf 
nests of summer and may resist wind and storms for years 
whereas the latter may be destroyed by a hard blow Gray 
squirrels make similar nests, substantially built to conceal 
the March bom young 

The red squirrel is an adaptable species and will resort to 
an abandoned woodpecker cavity or a hole in the ground or 
build a bulky nest m the crotch or branch of a tree Usually 
the nest differs little from that of other squirrels, being con 
structed of the material nearest at hand In stands of white 
platform of sticks is usually gathered to support 
t e ome, but m arborvitae spruce, and tangles of grape this 
^ ** dispensed with The nest is frequently made of 

s r e bark, cedar and grape are highly prized and if these 
are available the squirrel will use no other material The 
n«ts are often quite bulky, sometimes almost completely 
hllmg a Usiuart pail but the cavity is large enough only to 
admit the single oivner Occasionally a deserted hawk or 
crow nest will be utilized, merely by the addition ofacippmg 
of bark leaves, or grasses 
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Nests of the golden harvest mouse (Reifhro^ofitomyj) are 
generally built several feet from the ground, concealed m 
tangled masses of the rank marsh vegetation The nest, very 
compact and about the size of a baseball, is composed of the 
shredded leaves of various marsh grasses and usually shelters 
a pair of these dainty rodents * 

The star-nosed mole, often semi-aquatic, makes a bulky 
nest beneath a log, in a chamber of its extensive tunnels, or in 
3- slight rise of ground. If the habitat is a swamp or marshy 
^ea, the animal takes pains to select a site well above the 
high-water line by placing thenest insomenatural elevation 
The nest, as are most others, is composed of the material 
nearest at hand 

Our true rabbits (Sylulaius) excavate a shallow depression, 
which the female carefully lines with fur plucked from her 
breast and belly. During the day the nest is carefully con- 
cealed, covered with grass, leaves, or such matter as is at 
hand, and the young are unattended in this retreat During 
the early evening the cottontail returns to suckle the young, 
but before leaving them she again carefully conceals the nest 
so that little or no trace of its presence can be noted So skill- 
fully is this feat accomplished that the witer daily worked 
about such a nest located m his garden, often pulling sprout- 
ing weeds within a foot of it, but never was apprised of its 
existence until a dog discovered the retreat and scattered the 
fur lining Rarely a rabbit will utilize a deserted woodchuck 
burrow for its family duties, but such burrows are usuall) 
resorted to during the winter months only 
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Fio 61-— TtewoodchncLiadhtthotac Acro«*ffcaoQ throogh * 
the ccTO t-Bcrioa of the btarows and chaabers A diarictemnc the woodcbce^ 
bntrow « the fe«h pie of dirt and jtoces at the eatrance 

ground and make their barrows on sloping or well-drained 

soils (Fig 62) ^ ® 

The Florida deer mouse (iPfromjjcus fohonotui) constructs 
a simp e oblique shaft in the sandy soil, the burrow descend 
^ foot, where the nest is constructed From 
th« chamber another tunnel ascends obliquely nearly to the 
^ ^ to be an emergencj exit, the mouse pushing 
through the thm cap of soil tshea routed b) a snake The 
fresh burrot%-s are characterized by a mound of dirr at the bur 
row ratrance, this amounting to several cupfuls ” 
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Many ground squirrels male elaborate subterranean cham 
Mrs which are used year after year each season seeing addi 
tious to and repairs on these long-established home sites 
None are more remarkable than the elaborate tunnels of 
Texas prairie dogs described byMetriam The mouth of the 
burrow opens in the middle of a mound which is I foot or 
^ote m height and 3 or 4 feet in diameter As the mound 



increases with age it groivs larger finallj attaining a diam 
eter of 8 or 10 feet The inside of the crater shaped mound 
IS molded and formed b> the nose of the animal which lea%es 
characteristic marks This elevated mound is a safeguard 
against sudden downpours and effectivel) prevents the tunnel 
from being flooded The abrupt holes follow a precipitous 
course usuall) straight down and often to a depth of more 
than 14 feet when thej turn at right angles and continue 
horitontall) usuallj rising slighclj at the end CTi? 63) 

in 
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From this lateral are short branches terminating in a rounded 
chamber m which a large nest of dried grasses is formed A 
few feet withm the burrow a short side passage may be found, 
where the animals may rest and turn, to bark and scold at 
the mtruder or from w Inch thej ina} return cautiously to the 
entrance to survej their domam 
Occasionally the mounds are not sufficiently high to prevent 
the inrush of w ater on irrigated lands or durmg sudden doivn 
pours, and the prairie dogs pro\ ide a unique avenue of escape 
for use when they are threatened with drowTJing Shallow 
burrows, with laterals not deeper than 3H below the 
ground level, are provided with additional laterals which 
reach to wiihm 6 mches of the surface As the water inundates 
the burrow, the rodents repair to these ascending laterals 
where they can remain m comparatne safety for several 
hours or longer, for the inrush of water causes an air pocket 
to form m the top of the lateral which lasts until the air can 
escape through the earth Eventuall) the surface of the ground 
becomes sufficiently moistened so that the air has little tend 
ency to escape ** This appears to be a most logical explanation 
of why feiv prairie dogs are drowned even though toivns are 
knoivn to ha\e been completely under water for several hours 
at different times during the season 
The characteristic mounds of the kangaroo rats (Dipod 
omys) are familiar to many residents of Southwestern United 
States These mounds, usually rather low and with seieral 
openings, are often seen in the sa\annah of Western states 
where the climate is and The mounds are usually not high 
but the extent is determined by the character of the soil The 
moun s (Fig 64) are conspicuous largely because of the 
absence of %egetatJon, which is removed by the kangaroo 
ms often for a distance of 30 or more feet from the mound 
The Western traveler is often amaaed to learn that so small an 
animal, and often only one at chat, is capable of making such 
a large mound with often a dozen entrances, some much 
larger than necessary to admit the rodent responsible for them 



THE HOME OF MAMMALS 


Bailej remarks that a fair sized mound maj measure 10 b) 
12 feet m extent and 18 inches high abo^e the ground Ie\eJ 
and about the same depth below the surface Those of some 
age maj have a complex system of chambers, \\hiJe others 
recentl) constructed, are relacivelT simple Bade) further 
states 


Each mouad is a well-developed stnicture with numerous rooms or caMcies 
fornests storerooms feedmgplaces halls stairwaj's and svindin? tunnels 
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Withm this intricate s)’stein of burrovrs are numerous side 
pockets for the storage of seeds and other edibles Since in 
the habitat selected by these kangaroo rats there may be no 
ram for months, it is obvious that they must practice storage 
when seeds of various sorts are available As a result the cham 
bers, when excavated, reveal great hordes of food, stored for 
times of adveisitj’ when food above nroond is simpl}' not 
available 

Leadmg from these denuded mounds are well-defined trails, 
well marked through the sparse growth of the plains These 
lead to smaller mounds or simple runnels m the soil and act 
as a place of refuge when the kangaroo rat is alarmed and some 
distance from its borne chambers No mammal burrows other 
than the mounds of praine dogs are more familiar to the 
Western ranchman chan the workings of this rodent 
The burrows of pocket mice (Feroinatbus hrdt) are rather 
extensive for such diminutive creatures In the semi-arid coun- 
ty eastern Washington the burrows are difficult to explore 
use of their depth and the powdery nature of the soil 
The burrow ma) descend more than 6 feet to the nests, hich 
are about the size of a basebaU and composed of fine vseed 
twigs, seed husks, and bits of dried grass Scheffer" remarks 
that the mice, m order to reach such a depth by easy grades, 
constructs a spiral burrow, which has m its course two or 
* airpin loops, all withm a comparatively short bon 
zontal radius A single mam tunnel is found m the deeper 
part of the s>-stem, but nearer the surface there maj bu trro 
or more ranches that each tenmuate m an entrance 

Many burrotving mammak. particularly the smaller fe 
sorial rodents, prepare a short lateral branch lust mthin the 
mtrance, sshich cnlmmates in an enlarged chamber ^Tien 
** ^"^rbed, the animal may take refuge in 
tms Chamber, plugging it with dirt from withm to escape 
detection 

It is not uncommon for burrow mg mammals, panicularlj 
the^smaUer species, to close their burrows during the period 
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when the> are inactive Deer mice, pocket mice, kangaroo 
rats jumping mice, and ground squirrels all are knoum to 
exhibit this trait The purpose may ser\e two functions to 
close the burro^\ from the heat of the daj and to protect the 
inhabitant from marauding snakes and other predators The 
burrow is so carefully and effective!) plugged that human 
observers can seldom recognize the site as a burrow entrance 

Porcupines occupy the fissures m rock) cliffs, where the) 
congregate during the winter season The larger dens ma) 
house a number of animals, of mixed sexes, while small 
cracks or shallow retreats in the rocks are used by single fe 
males as fatrowmg dens It is comparatnely easy to locate 
these dens b) the large cumber of damaged trees in the vicin 
uy Usually the porcupine shows a marked preference for den 
sites tshich ha^e a southeasterly or southwesterly exposure 
Ijicking a rocky dennmg site, the porcupine will select a 
stump or hollow log 

HOUSES AKD LODGES 

The Beater Lodge No mammal residence has excited more 
wonder and interest than the lodge made by the bea^er 
Whether it be large or small, on a relati\ely dry sphagnum 
bog or supported b) a foundation of sticks and mud in 6 or 
more feet of water, the lodge never fails to create admiration 
The site selected for the lodge ma) be far removed from shore 
but It IS more often encountered in ^\ater not exceeding 5 or 
6 feet in depth (Fig 54) Again it ma) be constructed m a 
clump of low growing shrubs, such as willow or even on a 
slight prominence of land arising above the water level If in 
the latter situation the first concern of the beaver is to pre- 
pare a proper entrance or hole— usual!) but one— leading 
through the muck or solid land to the water As food is 
brought to this site the branches are peeled the bark eaten 
and the stripped limbs laid or pushed about the plunge hole 
If the site of the lodge has been selected in water several feet 
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deep, the sticks are allowed to settle and become water 
logged, or larger pieces are brought to such a site where the> 
are slowly added to until a mass is formed well above the 
water level A.s this level is reached more material is added, 
until a circular wall is completed, when finally the narrowing 
top IS capped with additional twigs and discarded limbs As 
cold weather approaches, the beaver brings m its fore paws 
great armfuls of mud and sod, decayed vegetation, and the 
like, to chink and plaster the firmly interlocked twig walls 
This accomplished, it has but to wait for freezing weather, 
when the cold will make the structure an impenetrable for 
tress against even the mightypaws of the bear If the residence 
is maintained, additional twigs are added annually , until 
finally the walls may be settled and thick, more than 2 feet 
through about the base 

The inside of the lodge has a single chamber slightly above 
the level of the iv ater The floor of one lodge which the writer 
examined m the Adirondacks sloped slightly to the plunge 
hole, Its highest point about 4 inches above the water level 
In large houses the room may be several feet high and have as 
much floor space as the interior of a coupe Bailey" states 
that, if more room is needed, the beavers hollow out the walls, 
cut off the sticks, and dig back the earth to make room m anj 
desired direction, the massive walls of large lodges allowing 
for any mside change found necessary A dozen beavers have 
fo inhabit a single lodge, although the usual 
^ ^'^ch smaller, seldom exceeding seven or eight 

The heat from the beavers may make the lodge uncomfortabl} 
warm or these thick robed animals, and ventilation then 
becomes necessary Even though the lodge, seen from the 
outside, may appear too tight for the occupants to get air, 
pariicu ar j uhen the house is covered tMth snow and ice 
the occupants neter fail to get sufficient fresh air At such a 
iseason, the warm air circulates up through the relativel) thm 
dome, warm enough to melt the snow and form an inverted 
cone through this covering Even in freezing weather such a 
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spot on the lodge is said to feel warm and damp to the hand 
There may even be a small hole through the top of the lodge 
where air may filter m or out ” 

The floor of the lodge serves as a bed and dinner table 
Here the beaver feeds, repairing to its storehouse of under 
water limbs, removing a twig and canymg it to the lodge 
The bark is removed, the finer remains are utilized for a nest, 
and the larger or coarser twigs are carried to the dam to rein 
force this structure or are used to patch the lodge as occasion 
necessitates The refuse may be used to raise the floor if the 
water rises Vernon Bailey says chat the beaver, when leaving 
the lodge, rarely comes to the surface near by and may often 
swim 10 or 20 rods before coming to the surface to look around 
if frightened, it may go a half mile or inore under water and 
then come up under cover of the bank or shore vegetation or 
enter another house or bank burrow 
Usually the work on the lodge is done at night, except in 
remote regions little disturbed by man, and even m such 
situations beavers seldom trouble to repair or add to their 
dams Of houses during the daylight, preferring the early 
evening and dark hours It is a rare autumn pleasure to see 
these big rodents climb to the edge of the house and march 
erect to the walls, a great mass of dripping mud and debris 
in their fore paws, and chink the lodge m preparation for the 
rigorous months ahead 
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shape, mud and detritus are added, all lending further strength 
and support to the structure As the rising dam halts the stream 
flow a pond is formed, and as the water level mcreases the 
structure is added to, imtil jt can safely withstand the spring 
freshets and the buffeting of spring breakups 
Some dams attain truly remarkable dimensions, reaching 
a height of 12 feet and a length of several hundred feet On 
the other hand, the structure may be less than a foot high, 
several feet long, and composed entirely of mud and rather 
small tiMgs, sufficient only to stanch the flow of sluggish 
streams m their shallower portions 
Beater Canals The long and often elaborate beaver canals 


are constructed for the purpose of furnishing a suitable and 
accessible highivay over which the beaver may transport food 
to the pood and storage quarters These canals ace usually 
absent or of short length m the forested regions of North 
eastern America but often teach large dimensions m Western 
America Often the canal is wide and deep enough to accomo- 
date a single animal only, but the Montana beaver canal 
described b) Berr)*® is viichout parallel This canal had a 
length of 1,145 feet and was wide enough to float a canoe, its 
sides bemg well banked to retam the flow 

Tie hluskrat House All who have lived near a swamp or 
marsh m Nonheastem America are familiar ith the dome- 
shaped winter lodge of the muskrat (Fig 65) These lodges 
ser\e as \s\aia quarters for the animals and provide a safe 
retreat for the female durmg the season of reproduction The) 
vary m shape throughout North America, usuall) bemg more 
dome-hke m appearance although the muskrat houses 
of the Mar>land marshes are characteristicall) flat topped 
Muskrats do not always cooscruct lodges, sometimes prefer 
ring to burrow mco a convenient bank. r%here a dr> nest 
chamber is construaed well above the level of high ^vater 
bien in situations where the> have every opportunity to do 
so. as m Arizona and California, the animals apparenth 
oe^er construct lodges Along much of the coastal waters of 
218 
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Northeastern United States the muskrats likewise appear 
content to resort to banks lining the tidewater creeks 
The houses vary in size, some of the largest exatnmed by the 
writer on the extensive cattail maishes of central New York 
were 10 feet in diameter and 4 feet high, but the structure is 
usually much smaller, often scarcely exceedmg a bushel crate 
m size In choosing a site for the house, the animals select a 


Fio 63 —A muskrat hcni5e and fred shelter Muskrats often bu Id these smaller 
shelters where a s ngle ind vidual «ill repa r to feast The larger house ina> accom 
mojate s x or more an mals 


mass of flag, a group of willow sprouts, or a mud and ^egeca 
tion-choked pool More often than not the lodge is situated 
in a relatively dry spot, so that the muskrats must dig a chan 
nei well below the bottom of the house to reach water If 
the house is established m a foot or more of w iter in an open 
pond, sedges, cattails, pondweeds, and other coarse %eget3 
t«on, often long dead are brought to the site The water 
soaked condition renders this material more or less immo\ able 
as It continues to pile up The muskrat prepares a plunge 
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hole through the mass to the water below As more material 
IS added and as it contmues to settle, the animals pull ana} a 
sufficient amount of the hllmg to make a satisfactoiy livmg 
room withm The n alls of coarse material are finally wadded 
and plastered effectuall} b} mud and water-soaked small 
vegetation A smgle chamber, occasional!) containing several 
alcoves slightly partitioned from one another, serves the rats 
with feeding and sleeping quarters Usually there is a smgle 
plunge hole but upon occasion there ma) ^ tw o holes It is 
seldom the largest houses provide quarters for more than 5 or 
6 rats but the nTiter positivel} knows of one enormous 
lodge from which 14 rats were taken in the course of several 
days 

b«ot many jears ago the high price received for muskrat 
pelts tempted boys to collect these animals in every possible 
manner A hocke) stick was thrust through the nails of the 
lodge, and, as the frightened muskrats swam away, a slender 
thrust through the ice, impalmg the animal It was 
noticeable that even on the coldest days, little difficulty was 
^ breaking into the house on the south side and 
tins led to the belief that the house had thinner walls on this 
side allo^vmg for some ventilation 
The round tailed muskrat iNeofiber') constructs a lodge 
similar to that of its larger cousm These huts are anchored 
m a tuft of large plants or on a more solid foundation formed 
y a clump of bushes The nests may be quite large for its 
occupant measurmg 2 or 3 feet across the base and 12 to 18 
inches high The chamber is rather small and permits the 
animal onI> to turn about comfortabl) The two water filled 
exits lead into the bog below 

Wwi rat l^etts While the great heaps of sticks and trash 
Which charaaenze the home of wood rats are usually referred 
structures might properlj be classed as 
^ i. ^^cture and complexit) are at times even more 
varied than the beaver house Wood rats build their lodges m 
a tree, about a large stump or m a cave In the last case 
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the nest is merely an open structure composed of shredded 
bark 

The dusky-footed wood rat (Neotoma fusctpes') of Oregon 
builds large structures, often of a rather elaborate nature 
These structures have been studied by English,^® who describes 



Fie 66 — A large free 0«f of «ooJ U’Aifc 

these wood ra« mate large hruih lodge* on the ground, the> often resort to tree*. 

possibly to escape terrestrial menwe* iPh4t*^*fh Dr P F 

them as being built in rather inaccessible places, such as 
thorny thickets of rose briar, hawthorn, blackbeny, and 
thick brush Large nests may be divided into as many as five 
compartments, these being used, as nurser)-, living room, and 
storage chambers, while still another chamber is used for the 
deposit of dung The inner compartments are connected bj a 
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senes of runways, making communication simple The chara 
bers have exits to the outside and, less often, a short runway 
leads into the ground beneath the nest, ostensibly as a place 
of retreat when the nest is disturbed The rats may construct 
a bulky nest m a near-by tree (Fig 66), scarcely less simple 
than the ground nest, to which they resort at different times 
Occasionally these attain tremendous proportions Where 
the large outer limbs of adjacent live oaks cross one another, 
the rats draw in the smaller branches to make a substantial 
platform and on this the bulky nests are constructed These 
nests may attain a height of 5 feet or more and the base an 
area of 9 or 10 square feet Such nests may require two seasons 
to build before attaining such large proportions 
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HIBERNATION 


ZJ 

-tJ.iBERNATioN involves an inactive state lo which metab- 
olism IS greatly loisered, resulting m bodj temperatures 
slightly higher than that of the surroundings It usuallj oc 
curs among cercam mammals during the colder months of the 
year Hiberaacion has been incorrectl) termed Wtnttrsehlaj^ 
for It may occur in summer Apparent!}, hibernation has 
nothing to do ^vlth the ordinary sleep of n inter, for the insen 
sibilicy IS far greater than m ordinar) sleep Hibernation is 
common m man} invertebrates, such as snails and \arrous 
arthropods In the Northern states practical!} all poikilo 
thermous vertebrates hibernate, for the} are without a 
heat regulating mechanism Birds are homoiothermic, as are 
mammals, although the temperature of the latter ma) \ar} 
considerably Recent studies' * indicate variable temperatures 
in active ground squirrels and woodchucks Theordinar} sum 
mer sleep of bats approximates hibernation, for a few moments 
after the} have fallen asleep respiration is retarded and there 
occurs a decided drop in temperature 
Mammals That Hiienatt Except the bars, most mammals 
that hibernate are parti} fossonal, spending man} of their 
active hours below ground, although the bear, skunk, and 
raccoon are exceptions Even these do not exhibit the charac 
teristics of true hibernation, for their bod} temperatures do 
not apprectablv drop and their sleep is intermittent 
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The most pronounced North American hibemators are the 
ground squirrels woodchucks, bats, and jumpmg 

mice The skunk, raccoon, badger, and opossum become tor- 
pid for several weeks, or occasionally for a much longer 
period, but often venture forth daring mild periods during the 
wmter. Bears do not hibernate in the true sense of the word, 
for they retain a high temperature during long periods of 
dro^vsy inactivity. Chipmunks (Tam/as') become dormant but 
are active during warm weather in the winter. Tree squirrels 
may be inactive for a period of several days at a time but do 
not hibernate. Even the non-migratory bats of our Northern 
states, which are found in great clusters on the walls andceil- 
ings of caves during winter, are easily awakened and fly about 
if disturbed 

THEORIES OF HIBERNATION 
Theories of hibernation*"* indicate only that great diversity 
of opimon prevails regarding the cause of this interesting 
condition and that much of the opinion has been based upon 
msufficient data. 

Temperatures. IMany have considered a low temperature 
necessary for hibernation * Moderate cold is favorable for 
hibernation, but the onset of sudden severe cold may irritate 
and kill the animal * Wade' observed that some ground squir- 
rels hibernated at 21^C., although it was observed that 
optimum hibernating temperatures for captive ground squir- 
to be about 5 to 12X Eastern woodchucks often 
before the first killing frost* while chipmunks 
w om repair to their winter quarters before early Novem* 
Bats are often seen flymg about in November and, less 
often, m early December m New York State Jumping mice 
{,!\apaeffZapuj) have been recorded moving about in mid-win- 
ter Low temperatures aj^jear to be the exciting cause of 
hibernation in the skunk, notably the females * Early Novem- 
ber night temperatures of I 5 to 25°^ induce skunks to remain 
denned for a short duration UsoaUv by mid-December, in the 
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North, most of the females have hibernated, but it is not un 
common for the males to remain more or less active through 
out the winter 

Food Numerous investigators"' ** have considered the 
lack of food a contributing cause of hibernation It is an ob- 
vious cause among the insectivorous bats, which must mi- 
grate, hibernate, or starve with the ad\ ent of severe weather 
Woodchucks, on the other hand, hibernate at the verj period 
\\ hen early fall rams have given new life to the meadows ano 
fields are lush with sprouting greens Surel) lack of food 
cannot be a contributing cause to the long sleep of the wood 
chuck Jumping mice have food habits similar to deer mice 
during the summer , and there is no reason to suspect that their 
winter food habits would be different were they to remain 
active Weed seeds, grasses, and ripening small fruits are 
abundant after jumping mice hibernare, so that food cannot 
be the primar> cause of winter sleep w ith these animals 

Dry food apparently induces hibernation, for ground 
squirrels retire to their underground shafts as grain ripens and 
pastures become dry Teraporarj influences such as hot winds, 
which deprive the \egetation of moisture for the animals 
food, hasten aestivation, which in the western ground 
squirrels is similar to hibernation 

Ohesft^ Whatever the true cause of hibernation in mam 
mals, obesit) is a necessity for this death like torpor All of 
our true hibemators become excessi^ el j fat with the approach 
of fall Those which fail to acquire a sufficiencj of far remain 
actiN e w ell into w inter In British Columbia spermophiles and 
marmots retire a month earlier in the lowlands than at the 
timber line, presumabi) because in the latter region the) ha\e 
not had time to acquire enough fat, since at the higher alci 
tudes the animals emerge from hibernation later in the 
spring ” 

The more torpid the animals become, the greater amount of 
fat guards their bodies Bears become ser) fat but sleep inter 
mittent!) and cannot be classed as hibcmitors while chip- 
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munks are active at frequent intervals during the winter and 
hence are not so fat as their western cousins, the spermophiles 
A significantly greater amount of hibernation was found m 
38 heavy ground squirrels than m 118 light ones, and the 
greater tendenc} of fat animals to hibernate has been obser\ ed 
in many animals in other experiments ” Jumping mice and 
t\oodchucks hibernate only when their bodies are supplied 
with a thick layer of fat, animals encountered late m the fall 
or earl) ^vmter are invariablj lacking m this necessary 
blanket of fat A third of the weight of bats taken in late fall 
ma) be composed of fattj tissue, while fat accounts for one- 
seventh of the weight of woodchucks 

Confined Air An auconarcosis theory has been developed 
by Dubois,** who maintains that an excess of carbon dioxide 
in the blood is a cause of torpor It is supposed that an 
accumulation of COj in the blood and tissues of the animal 
\m 11 cause a form of narcosis, illustrated in torpid mammals 
Dubois induced t)’pical hibernating sleep by causmg actl^e 
marmots to breathe a mixture of air (42 per cent), CO* (45 per 
cent) and oxjgen (12 per cent) Torpid marmots remain 
dormant when supplied with this mixture An increase of 
CO supposed!) acts on a nervous center for sleep situated in 
the tnid brain and the hibernating marmot wakes up It iNas 
actually observed by Dubois that CO accumulates m the 
blood during hibernation in the marmot and decreases again 
when the animal isakes up These observations were partly 
confirmed by Rasmussen” but he found no increase in amount 
of carbon dioxide in the blood of nvo torpid woodchucks 
Apparentl) confined air does hasten hibernation, for ground 
squirre s placed m half gallon cans closed tight except for 
four nail holes hibernated much sooner than check animals m 
highl) perforated cans of similar size ** 

A comparison of spleens from dormant bats (^Eptesicai) %% ith 
those from axsaketved ammals showed that this organ has a 
verj important function in hibernation In hibernating bats 
which were killed without being awakened the spleen was 
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large, dark, aad congested These spleens were filled with red 
blood corpuscles and the volume exceeded by three and one 
half times that of the shrunken spleens of awakened bats 
From this it seems apparent that during dormancy the spleen 
of the hibernating bat serves as a reservoir for red blood cells 
Any disturbance of the animal results in a reflex action of the 
spleen, which pours the red blood cells back into circulation 

Further discussion of the many theories advanced for hiber 
nation seems undesirable, for they are concerned chiefly with 
laboratory animals and are largely based on insufficient data 
These theories have been summarized by Rasmussen and 
Johnson, to whom the reader is referred 

CHARACTERISTICS OF HIBERNATION 

Tmpirature It has long been observed that the tempera 
Cure of hibernating mammals, even when not torpid, may be 
lower than mammals which do not hibernate The tempera 
ture may approximate that of the surroundings or even become 
lower, as has been shown m torpid ground squirrels ** Ex 
tensive records of the thirteen lined ground squirrel (Cttellut 
tndicemhneatus) indicate that the temperature of animals long 
m deep hibernation approaches that of the surroundings 
within a little less than 1®C ** One ground squirrel which was 
almost dead had a temperature ofO 1°C It did not respire for 
an hour and had a very slow and abnormal awakening An 
animal with a temperature of OX shoned %erj slight breath 
ing for a short time after 22 minutes, but never u oke up From 
these and other records by Johnson of death at lo\% tempera 
tures It would appear that the bodj cannot endure an internal 
temperature as low as the freezing point 

Hibernating mammals are pecuharlj adapted to resist freez 
mg for they almost invariablj awaken \\ hen there is a sudden 
drop in the atmospheric temperature to freezing or lower 
If the) remain dormant, as occasional!) happens, the animals 
freeze to death ** 


227 



AMERICAN MAMMALS 


The temperatures of woodchucks approximate that of their 
surroundings during hibemanoa Rasmussen^* found the 
temperatures of hibernating animals to range from 6 to 
The rectal temperature of a female in deep torpor which was 
studied by the wTiter ranged from 8 to 17‘’C Hibernating 
skunks do not experience a lowered temperature, neither do 
bears, for it has been observed that snow falling on their 
bodies m sub-zero temperatures rapidly melts Hibernating 
raccoons which the twiter has handled felt warm to the 
touch, although the temperature of the hibematmg chamber 
was well below the freezing point Opossums retain a tem 
perature of 33°C when sleeping for several days m atmos 
phene temperatures of 2 to 8^C The badger is said to maintain 
a high temperature during hibernation 
The temperatures of bats approximate their cave surround 
mgs, but these remain relatively constant (50 to 60®F ) 
throughout the year m extensive caverns The air in these 
caves may often contain moisture nearly to the point of 
saturation The writer has seen the pipistrelle (Ptputrellus sub 
fiavus') hanging singly from the walls of caves, its fur uet 
%Mth condensed moisture, appearmg in the beam from the 
flashlight as though covered uith fine silvery jewels 
Respiration A surprising range in respiration has been 
found in normal ground squirrels Although the average is 
187 inspirations a minute, the inspirations sometimes drop 
markedly, so that there may be from one to four a minute 
Inspiration can barely be detected m torpid woodchucks and 
may occur only at intervals of 4 to 6 minutes Respiration 
v.as so low that observation of a torpid jumping mouse 
(, apaeozapus) for 15 minutes showed no indication of abdoio 
ina! movement * Black bears m hibernation at sub-zero 
temperatures were observed to respire at the rate of four and 
five times per minute” A captive opossum studied b} the 
writer respired 16 times per minute at an air temperature of 
ll^F The animal was undisturbed and had all the appearance 
although ithadabod> temperature of 91 3“? 
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It has been observed that the respiration of an undisturbed 
hibernating bat QEptesicus) proceeds intermittent!), periods 
of apnea 3 to 8 minutes long alternating with periods of 3 
minutes or less of breathing at the race of 25 to 50 inhalations 
per minute After the bat has been thoroughly aroused, it 
breathes at the rate of 200 respirations a minute and the bod> 
temperature has risen from ^vlthm 2 or 3 degrees of the atmos 
phene temperature (^about 45°F ) to over 98°F 

Heartbeat Very slow circulation is a characteristic of 
hibernating mammals in active bats the heartbeat is often 
too rapid to count, while in semitorpid individuals it is very 
slow In normal ground squirrels, the heartbeat vanes greatly 
but m those just awakened from normal sleep the range was 
found to be about 100 to 200 per minute In torpid squirrels 
the beat was 5 per minute Three days after a jumping mouse 
Q^apaeozapi/s) became torpid, the writer excised a toe and the 
wound bled freely An animal so treated after being dormant 
for a period of 2 months showed no bleeding whatsoe\er 
Hoy** amputated a limb from a torpid ground squirrel and 
observed only a few drops of blood to ooze from the limb 
He further remarks on the congested condition of the heart 
and lungs during hibernation 

Death in hibernation appears to be produced b> failure of 
respiration, for experimenters have observed the heart beating 
m hibernating ground squirrels an hour after the cessation of 
respiration 

As temperature /alls, hibernators become less 
sensitive to external stimuli It has been shown that ground 
squirrels with temperatures of 20 to 30X move in a dazed 
manner, while a drop to 10®C will elicit onlj a raised head or 
other weak response when the squirrels are stimulated If the 
body temperature falls to a few degrees abov c 0 C there w ill 
be no response to strong stimuli 

This lack of response in decpl) torpid animals suggests that 
the bear, raccoon, opossum, and skunk do not actuallj 
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hibernate, for they usually all react to a touch of the hand or 
to a voice, even at zero temperatures 

THE HIBERNATION PERIOD 
Preparation for Htbernatton As pre\iousIy mentioned, all 
true hibemators become excessively fat before entrance into 
the wmter torpor A blanket of fat appears an absolute neces 
sit} for this condition With the approach of cool weather in 
the Northern states and the ripening of gram and desiccatmg 
winds of the West, the animals become increasingly scarce It 
has been observed that immediate!) prior to the hibernation 
ground squirrels take little food and their alimentary tracts 
are emptied before torpor overcomes them The period of 
fasting may occupy a week A similar situation has been noted 
by the writer with captive t\oodchucks and jumping mice 
The disappearance of bats into hibernating quarters follo^vs a 
period of fasting m which the alimentary canal is thoroughlj 
emptied Bats collected from caves in the winter have emptj 
alimentar) tracts but the bladders are often well filled with 
urine, suggesting that metabolism is not so greatly retarded 
as one might expect m torpid animals If %\ell fed bats %\ith 
full stomachs are placed m cold quarters with the approach 
of the dormant period, the) mvanably fail to become torpid 
and usuall) die withm a few days At Kodiak Island, accord 
mg to guides, the bears gorge themselves with wild cran 
hemes just before hibernation and purge out their intestines 
thoroughl) until the) are as dean as though ^vashed ^Mth 
soap and water They then eat the root of some plants that 
make a tough fibrous plug at the anus This is evacuated soon 
after hibernation ends 

Site Considerable variation of the hibernating site chosen 
b) mammals occurs, e>en within the species Ground squirrels 
^ prepare an elaborate chamber underground, at 

depths %aryiDg from one to se\eral feet Chipmunks usuall) 
build a nest of leaves below stumps, although the Western 
striped chipmunk (^Eutamiai) prepare nests m large fir stumps 
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several feet above the ground level Woodchucks, abundant 
in the fields and meadows during late summer, repair to 
near-by woods, where they make a nest of leaves and grass 
well below the frost level Raccoons select a holloiv tree, log, 
or cliff or may utilize the unused den of a woodchuck Bears 
pass the winter m hollow logs, cavities at the base of uprooted 
trees, or windfalls Field observations indicate that female 
black bears and their cubs may select the open floor of spruce 
swamps, protected only b) surrounding trees A hibernation 
bed of a black bear in northern Minnesota, about 4 feet 
in diameter and lined with a fet\ sticks, was merely a shallow 
depression in the sphagnum moss and Labrador tea (^LeJum), 
^Mth no co^e^ other than that provided b> the lower limbs of 
a black spruce A Minnesota den was found under the arch 
mg roots of a dead pine snag and was 18 inches deep by 3 feet 
wide, a seeminglj small abode for a large she bear and three 
cubs ** 

Bats resort to caves or similar!) protected sites (Fig 67) 
Some pass the winter m relativelj unprotected sites, beneath 
the loose bark of trees, where the> are exposed to the vicis- 
situdes of Northern winters ** Others may pass the inter 
in heated buildings, occasional!) fl>ing about the corridors 
The big brown bat QEptejscus) has been knowm to take up 
Its winter residence against steam pipes, where a fairl) high 
temperature was maintained throughout the winter 

Ttme of Htbfrnatton Weather conditions go\em the time 
of entrance into hibernation of man) mammals Ground 
squirrels of the Northw est ma) become lethargic and disappear 
belowground b) mid 2»tie(CtfeUos whilenpening 
gram and desiccation of plant life induce the Columbian 
ground squirrel to aestivate b) mid-August 

Woodchucks ha^e disappeared b) late September or earjy 
October, while the lush pastures the) ha\e deserted are yet 
green The hibernation of bats isdetermined b) chedisappear 
ance of insects, the bats either migrate or mo\e into winter 
quarters Chipmunks do not become excessi\el> fat and m the 
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Northern states are about until mid November Skunks are 
active until freezing temperatures occur, when the females 
become mactive, although males may be more or less active 
throughout the winter if the temperature remains above 
15 °F 37 Female bears and their cubs ‘ den up” with the advent 
of sub breezing temperatures, but adult males are less likely 
to hibernate and do so for a shorter period Jumping mice 
retreat to their \\mter quarters with the first hard frosts 
Raccoons seldom sleep for more than a month at a time, and 
this sleep usually occurs in late winter 
Degree af Htbtrnattart Those mammals which accumulate 
a store of fat and practice no food storage, exhibit profound 
torpor Ground squirrels of the Otellus group seldom appear 
above ground during the winter, at least in the northern part 
of their range Such is likewise true of prairie dogs Jumping 
mice similarly are profound hibemators, seldom venturing 
from their den. On the other hand, the eastern chipmunks 
are up and about through December and January if mild 
spells prevail Inasmuch as they garner great stores of nuts 
and seeds throughout the fall, it is probable that the> utilize 
these in their underground buiTo\%'s during the winter Bats 
ha\ e often been seen hying about during m ild periods of inter 
in the Northern states They have been observed to tolerate 
temperatures of 14°C >ec remain m good health in exposed 
situations during the winter Bears are less active and their 
drowsy sleep, if not true hibernation, may be uninterrupted 
for three months During this period they eat nothing, li\ mg 
on the accumulated store of fat It is said that defecation in 
the case of the bUck bear is rendered impossible because the 
rectum is blocked by a plug composed of pine needles, which 
is not evacuated until spring Fecal matter of a mother bear 
who first left her hibernating chamber on March 2S was 
composed of hair (apparentl) her own) and numerous old ap- 
pearing fragments of jack pine The stools were about 1 5 b> 6 
inches, the outer la> cr was firm but not hard and the inner sec- 
tion w as of the texture of cow' dung but more mucilaginous »* 
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Lerffb cf Htberrattor: Gronnd squirrels iiave been observed 
to hibernate for 31 weeks m Washington, while a young 
female remained torpid for 33 weeks ^Jumping mice hibernate 
for as much as 26 to 2S weeks, but the period may be con 
siderablv shortened by mild weather Chipmunks seldom 
remam m their dens for longer than 13 weeks, woodchucks 
sleep for 20 to 2-4 weeks A mother bear and her three cubs 
have been noted m the same den for 3^i months, and indica 
tions point to an even longer penod in others 
Young skunks ma\ sleep through 4 months but adults 
seldom remain denned for longer than a month The raccoon 
IS a light sleeper and may be up and about during mild periods 
throughout the winter 

In the Idaho mountains, at elevations of from 3»000 to 
5 000 feet, badgers are always hibernating by Januarj I 
and seldom appear until mid March A trapper naturalist 
friend informs the writer that on the high mountain tops 
of the Idaho Rockies snow comes early and badgers mav 
hibernate by mid-October and not appear until mid April 
If th'“ badger opens its defl in the early spring it may often 
move off several hundred )ards and again return to a burrow 
this time for a 2 or 3-week nap In parts of the Southwest 
the badger may not hibernate, and m southern Michigan anti 
Iowa the wmter sleep seldom occupies more than a week at 
any one time, the animab usual!} remaining denned for onli 
a da} or two during the scve-esc weather 

Bats ma} hibernate for prolonged periods Vernon Bailev 

found numbers ofpipistreUesCR//«/r^//i,xjaiyVraj)mcompIete 

tor^r in Renruck} caves by late September, although it ivas 
outside the caves, numerous insects were fl}ine 
and there had been no hint of frost Some of these bats re- 
main torpid for i months, not venturmc forth from their 
w mter quarters until late Ap^l 
Pountm t-i Hthematton Most hibernating ground squirrels 
chipmunks, and w oodchucks assume the same position dunnC 
the torpor of wnnrer The animal is rolled into a ball the nose 
2M 





235 


AMERICAN MAMMALS 


touching the pelvis or chest The feet of each side are brought 
close together, the limbs being rigid, while the tail is laid 
to one side, over the head, and down the spine The e)es and 
lips are tightl) closed, and animals in deep torpor appear to 
be frozen into a tight ball (Fig 68) Jumping mice rest in a 
similar manner, the nose pressed against the mguinal region 
between the heels and the long tail coiled like a watch 
spring beneath the animal Bears usuallj lie on the side, the 
nose between the fore limbs Because of the cramped quarters 
of the hibernating chamber, little movement is possible 
Bats cling to the walls of caves or move far back into the 
innermost recesses Where abundant, they often hang m large 
clusters, occasionally clmgiog to one another, presenting a 
mass several inches in depth 

Auakemng fram Htbematmi The spring emergence appears 
to be governed largely b) temperature, for food is often at a 
premium and little is eaten even though available Some 
species, as the woodchuck, ma) awaken early, mate, and 
again retire for a shore period, but usually the animals remain 
active ■sshen once they have left the hibernating den Ground 
squirrels emerge from hibernation at rather constant times, 
although Sha%\ has demonstrated that cold, snow, and I'Ct 
weather retarded plant growth and animal activities, resulted 
in the late development of joung, and consequently produced 
a late season throughout 

Woodchucks remo\ed from the hibernating chamber and 
brought into a warm room become active in less than an hour 
Increased respiration is evident, the e^es attempt to open, 
and the fore pam make feeble movements After a bit, normal 
respiration is established, gasping occurs, and the animal 
attempts to rise from its side Violent trembling accom 
panics the animal s efforts to stand up The eyes finall> op^ 
and the hind limbs again become functional With this 

return to life the temperature approximates normal The 
temperature of a ground squirrel emerging from hibernation 
rose from 38'’F to normal 98* m 4 hours 
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Only in these deep sleepeis may we witness such profound 
changes The light sleepers (bears bats raccoons) maintain 
a high temperature even when asleep for Jong periods and 
can accordingly recover their semi-dormant facilities rather 
rapidlj 

Effect of HtBernation While loss in weight during hiber 
nation is considered to be small as contrasted to starva 
tion nevertheless a considerable loss is occasioned Ground 
squirrels (Cttellus trtdecemlweatus) are reported to lose 41 per 
cent of their weight during hibernation under natural condi 
tions The Columbian ground squirrel which has a longer 
period of torpor, loses about 1 gram per daj Based on field 
studies the ^vnter has estiroared rbar woodchucks may Jose 
from one third to nearly half their weight during the 4 or 
5 months of hibernation During a 2 to 3 month period in 
winter female skunks ma> lose 38 per cent of their weight 
while the more acti\e males lose about 14 per cent The 
writer has observed that captne jumping mice (_Napatoz^pus) 
lose from 30 to 35 per cent of their weight during hibernation 
Observations on this group of mice suggest that the) tend 
to show a marked loss in weight immediate!) after hibema 
tion has commenced and that this rapid loss is lessened per 
ceptibly as the winter advances 

Aestnation Aestivation is a condition of torpor m which 
certain mammals pass the hottest season m hot and dr) 
countries contrasted with the similar winter condition knomi 
as hibernation This condition seems to ha\e evolved as a 
means of escape from the recurrent shortat;e of the food supply 
brought about b) the desiccation of the vegetation 

Our Western ground squirrels ma) disappear into their 

tunnels bj earl j July or earlier norreappearinguntilSmonths 
later 

Animals maj be said to aestivate during the fore part of 
this long inactive period but hibernation trul) occurs with 
the advent of the fall 
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In the Eastern United States, chipmunks often become 
scarce during the hot days of August, and some have attrib- 
uted a summer torpor to account for the scarcity' It is more 
likely that reproductive duties account for the lessened 
activity, for soon another litter is above ground 
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^^iGRATiON IS the periodical deparmre from and return 
to a region at particular seasons of the year It is best marked 
among birds, but occurs among man) mammals, amphibians 
fish, and invertebrates The primary cause ma) nsuallj be 
attributed to a food shortage, s%b]ch is well illustrated among 
the s\haleboae whales 

The migration of whales is necessitated b) the variation 
in the food suppi) at different seasons No \shalebone tshale 
could long survive m the immense vasts of the ocean where 
^iform tropical temperatures pre\ail throughout the )ear, 
or here the nunute animal life which provides these great 

creatures sMth nutriment IS almost wholl) lacking It is onlv 

in the far north or m the highest southern latitudes which 
orm a transition from the warm to the polar regions that we 
find a profusion of this small life and then onl> at certain 
seasons Where fluctuations m the temperature of the sea 
^cur, substances seasonal!) rise from the depths These ma) 
be likened to the fertilizers we use on our soil to produce 
crops Such chemical substances permit a rich deselopment of 
minute life, which in turn are utilized b) aquatic leviathans 
As the summer advances and the food suppi) becomes m 
creasingl) abundant northward, the whales follow this 
source and retreat again as the waters cool 

Heape' recognizes three incentives to migration 
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a Alimental migration, in search of food or water essential 
for the production of the food required, which is undertaken 
when these supphes temporarily fail in the home territory 
and which is mvariably followed by a return journey to that 
home 

h Climatic migration, which is undertaken to secure 
temporarilj more suitable dimatic conditions and is always 
followed by a return journey 

c Gametic migration, which is entirely distinct from an} 
other kind of movement While alimental and climatic 
migration are prompted b) the needs of the individual, for 
preservation of individual life, gametic migration is under 
taken for the production of the young for their nurture, and 
therefore, for the preservation of the species, thus while the 
former is concerned with individual needs, the latter is a 
racial matter Heape believes this gametic migration to fae 
incited and largel} governed by a factor in the reproductive 
sjstem, the gonadic endocrine gland 
Gametic migration has to do with onl> one half of the 
migrator} movement The fur seal performs a gametic migra 
tion when it travels to the rocky inlands of the north but 
a climatic, or possibl) alimental reason, impels it to return 
to Its winter quarters 

Whales The arrival and departure of whales from certain 
seas have long been observed by those engaged in whale 
fishery The successful pursuit of many cetaceans is dependent 
on a knowledge of these migratoi} routes 
The California gra} whale is a northern species, seldom 
being found below 20® north latitude These whales frequent 
the coast of California from earl} winter to late spring 
where the} resort to the bajs and lagoons of the lower coast 
to bring forth their joung As summer approaches the whales 
work their wa} northward, remaining close to shore During 
the summer the} congregate m the Arctic Ocean and Okhotsk 
Sea, returning to their winter haunts with the approach of 
cool weather Andrews* has observed a similar migration in 
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Asiatic waters, the graj whales there passing southeastern 
Korea on their southward migration during earlj winter and 
returning m the spring, as the> pass on to Okhotsk Sea The 
humpback whales make a rather general migration from the 
warmer to the colder latitudes with the change of seasons 
Scammon* remarks that they go north as the summer ap- 
proaches and return south when the winter sets m In the 
Atlantic, humpbacks are found off Bermuda in late winter, 
but as spring approaches they leave for Greenland, while 
at the end of summer thej are said to trasel south to the 
West Indies 


In the North Atlantic the whalebone whales migrate 
northward with the advance of spring, from the Carolinas 
to e^oundland In European waters, accordmg to Hjort\ 
the whales winter off Portugal, passing north to the coastal 
\vaters of Norway, Spitzbergen, and Iceland During the 
Mtarcuc summer there is a migration of whales toward the 
ge of the ice m the south, the whales keeping pace vnch 
the retreat of the ice aoctl the> have reached 70“ south lacirude 
wt the advance of summer After that there is a movement 
m the opposite direction, toward Australia, Africa, or South 
America when aurumn and winter set in m the Southern 
riemisphere 


Little is positivelj known regarding the movements of 
the spera whale, although Melville- m his Moby Dick 
states t at the sperm whale definitely migrates vast distances 
a ong paths which the whalers call veins He even asserts 
t at such travels may extend from the North Pacific to the 
^u^ Pacific around the Cape of Good Hope His data are 

s out e observations of manj whalers, who might well 

bu cons, dwed uuthorities on these matters 

swJr f 5'“'’“' “ schools, but the} do 

sprad a good share of them time m migration These gteai 
prefer the arctic waters, for the> are found m 
numte in the early spring about Inbrador, Nora Scotia 
and Ness foundUnd At this season the, mote m a north 
242 


MIGRATION 


easterly direction to the Arctic Ocean where the summer is 
passed the whales returning m the autumn 

With the approach of warm weather porpoises are said to 
move toward shore the) retreat to deeper waters with the 
onset of wmter Little is known of the migratory movements 
of these pelagic animals 

The gra) whale seeks the lagoons and ba) s m lower lati 
tudes for parturition and returns to the colder waters to recu 
perate and seek the rich plankton life or those species of fish 
v.hicb. in turn feed upon such microscopic organisms Hjort® 
has pomted out a marked feature of the life of whalebone 
whales associated with these migrations In the South food is 
scarce and when the whales are there it is a period of famine 
Their capacity to store nourishment m the blubber during 
times of pleat) provides them with a reserve when in sub 
tropical seas Sperm whales can secure an abundance of food 
at all seasons and are not so dependent on this storehouse of 


whale oil . _ f 
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on the east side of Greenland and the harp seals (Phoca 
groenlandtca) on the ivest side and m Baffin Baj' As the ice 
forms in late September, it signals the start of the southivard 
migration The hoods meet the harps off Cape Fareivell 
(Fig 69) and move southwest to the Labrador coast, near 
Cape Chidley Swimming close inshore, they reach the 
Straits of Belle Isle, making this journey in 60 days The seals 
pass along in strings, the hooded seals taking the outside 
position, forming a parallel line with the coast The Straits 
of Belle Isle is an important point in the migration, for here 
many of the seals cum into the Gulf of St Lawence How 
ever, the mam bod} of seals continues its journey south along 
the eastern coast of Newfoundland, finally reaching the 
Grand Banks, while some of the seals may continue to Sable 
Island After being away from the ice for at least 2H months, 
feeding and fattening at sea, the seals start to move north 
earl} in February , generally reaching the Straits of Belle Isle 
b) the end of the month The pups are produced at this season 
and the parents spend several months on the ice after the 
}oung are born As the ice retreats northward, the seals pass 
VMth It, arriving on the coast of Greenland and m Baffin Bay 
by early summer 

Gtrtbou The migrations of caribou have attracted the 
attention of man from the earliest rimes Some }ears the 
animals may mass in great numbers and mo%e from the sum 
mer to winter quarters, presenting an impressive spectacle 
(Fig 70) At other times, the herds may be split up into small 
bands and dribble along, creating the impression of a caribou 
scarcit} m the countr> Mune* has mapped the migration 
routes of Alaska Yukon caribou but comments an the erratic 
movements of the herds and rhe difficult} attendant on a clear 
picture of the routes Normallj the migration commences 
in the late summer or earl> fall and is supposedl} caused b> 
the search for suitable food Climatic conditions ma> often 
affect the avatlabiltt) of food Caribou which summer on the 
south slopes of the Alaska Range m the Mount McfCinlev 
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dmnct, a region of heavj snowfall, move over to the north 
side on the approach of winter, where the snowfaU is much 
lighter In the Mount McKinlej section there is a definite 
movemmt om the grassy ranges of summer to the more 
essentia y c en winter ranges Late in the summer there is 
a general searching /or better food, necessitated by local failure 



“ireagerlr awi narrations of the bimn-jataind carihoe 

•h~ aTLl, ^ eeo- n.,.«,ce dejeoto. <» 

ihtiT trzreU clotbinj Canbon ofteo min broaJ nver* 

then taI,e^on*'rh^^” 'egetation Short tvanderings 

reach the lirh^T ‘ ra'gration, probabl) at first to 

unrest of the ruttinr'^ 'h' general 

a definite form and 'hat time the migration has 

In the r ^ their ancestral routes 

until Mcll into 

cl^hisise migration ot^ts.'tbe'tmir ^I'n^rngTri 


MIGRATrON 


until earl) March As the caribou pass the same place at 
intervals of 2 or 3 weeks on cheir circuitous course, it is 
evident that the herds are becoming larger Finall) earl) in 
March a -wedge shaped, migracioa begins, the animals migrat- 
ing to the northeast During the earl) part of this migration, 
chiefly bulls are seen, then for a time cow's and bulls are fairl) 
evenl) represented, w hile in the last 2 weeks of the migration 
COW'S and yearlings make up the vast ma)oritj of the caribou 
observed Shortl) after the caribou have moved on, mos 
quitoes become exceedingly annoymg, especiallj in the 
marshes in which the caribou have been feeding Following 
terrific gales la July, the mosquitoes disappear With the 
elimination of this pest the caribou rapidly return to their 
winter haunts It appears that the majorit) of bull caribou 
migrate north early m the spring to select good pasturage and 
there wait until the height of the mosquito season is over 
in the south The stragglers remam in the southern part of 
their range until actually driven north by the mosquitoes 
Returning to the south they thus miss the mosquito season 
farther north 
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Cions, \Mth cold ^seather and snow as indirect agents In 
summer almost all the Yellowstone elk are on the higher 
mountams and m the forests bet\\een altitudes of 8,000 feet 
and timber line at 9,500 feet From early September through 
October the elk straggle down m small bands, spendmg the 
winter m the snow free valle)'s, at altitudes usuallj less than 
6,500 feet With the approach of sprmg the elk return over the 
same routes they ha\e taken m the fall, but now strmg out in 
long single-file herds, often of great numbers, led by the 
strongest and most resourceful females Skinner believes the 
longest distance traveled by a Yellowstone elk m normal years 
is about 80 miles, which is covered in about 50 days The 
movement is not a stead) one, but ebbs and flows with the 
changes of weather 

Mule Deer Like others of its tribe which Iwe in the high 
Western mountains, the mule deer is migrator) The seasonal 
trips from the bleak storm) mountains are actuated solel) 
b) the search for food During October the mule deer descend 
from their high summer quarters, ] 0 \irnsying as much as 100 
miles, although man) of these movements ma) not extend 
beyond a dozen miles If the habitat is more or less uniform 
o\er the entire range, no migration occurs Thus Seton” sa)s 
the mule deer of Manitoba are stationary, for the obMO^ 
reason that there the) find plent) of food and cover and not 
too much snow 

Bison WTiether the bison was trul) a migrator) species 
was long open to question Homada) after a detailed study, 
concluded that it was a fixed habit of the great buffalo herds 
to mo%e southward from 200 to 400 miles at the approach of 
winter This southward moiemenc provided more favorable 
circumstances than each band would ha\e experienced at its 
northernmost point Homaday believed that the movement 
north began with the return of mild weather in the earl) 
sprmg. thus permitting the buffaloes to escape the heat of 
their winter range Seton» has compiled a mass of records 
which plainl) show the migratorv nature of the buffalo 
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Mountain Sheep In the San Francisco Mountains of 
Arizona, the bighorns are said to leave the mountains m 
early inter and cross over Kendrick Peak, 12 miles distant, 
vihere the) remain until ^wing, the reason bemg that there 
are better food and protection 

Bats All our North American bats are either cave- 
d\%elling or tree-dt% elling, according to the places in which 
the) spend the day It is well kno\vn that the cases, even m 
Northern states, have a more or less uniform temperature 
throughout the ) ear Hence animals resorting to these are not 
affected b) climatic changes and can pass the winter much 
farther north than the tree-dwelling species 
The lasiurine bats, or tree dwellers, are knowm to make 
extended migrations The boar) bar (Lastun/s anerea) has 
been found in Bermuda and in the South Atlantic states durmg 
the late fall and winter, well removed from its known breed 
mg grounds 

The range of the red bat extends from Canada to the tropics 
and wescisard throughout the continent, although it is not 
found throughout this whole region at anj one time As ic 
moves south m the autumn, this bat makes long flights across 
the countT) or down the coast During October man) bats 
ha^e been found swinging asleep from exposed roots under 
the overhang of the beach cliffs which fringe the north shore 
of Long Island, and in all likelihood most such w ere migrants 
which had made the journey across Long Island Sound ” 
Durmg the last week of August and the first 2 weeks of 
September, Miller'* has reported large numbers of the red 
bat and hoary bat at Cape Cod, Massachusetts most of which 
were fl>mg in a southerl) direction The writer has observed 
similar migratory flights m central Ness York at this season of 
the ) ear 
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flew at a height of from I5O to -tOO feet above the ground and 
from their sire were believed to be either ted bats or the silver 
haired species 

Fragmentarr evidence sog^ests that the sexes of the red 
at segregate on th^ir antunmal flights, after the manner 

0 IT ^pecun'ns coll«^ed at any one rimp hr J>Ieams* 

ro^edtobeaUofoneser 

Red bats have flown aboard vessels while on their migratory 
^ specimm was collected m August 

ml ® ^^^^lassachnsetts That the speaes 

f, the water in the course of migration 

r ^7 records of their alighting on ships 

f d Norrh Carolina r^. hoat^ 

not imn^ ui recorded from Bermuda, and it is 

oa this^Iand ' winter quartets 

mivT-^ *s some ^idence that the cave-dwellmg species also 

if^Cn r' 1° observing the bat life 
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auimak “ ’‘’“‘^“oe It seems probable that the 
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and deliberate migration from the cliffs and iava nms to 
mountain meadows m search of succulent food With the 
approach of the first cold rams there occurs a more rapid 
movement back to the shelter of the lava dens, m which dur 
mg stormy weather theporcupmes remain for \ arj ing periods 
At this time an mterseasonal migration occurs, the fall and 
winter feeding being accomplished within a quarter mile of 
these rim rocks In the more and Southwest, however, a 
rapid migration takes place during the fall, extending from 
the higher elevations down to sheltered areas of the forest, 
where large numbers congregate for the winter An animal 
may remam in a single )eIlow pine for 3 months at this 
season With the advent of spring and the grow th of succulent 
vegetation, the porcupines again resume their ground feeding 
and move to the higher e]e\atioos as the season advances 
In the drier region the migration is much more pronounced 
and extensive than m the humid coastal area Similar migra 
tory mo\emeats ha^e been noted in the San Francisco Moun 
tains of Arizona 

A remarkable porcupine migration is reported b> Ta>lor 
Thousands of porcupines were observed m the high Rockies, 
between Montana and Alberta, during earlj winter These 
animals were emerging from eserj notch far abo\e the 
timber line, moving westward, so that the) were leaving the 
east slope of the Rockies and going a number of miles through 
country devoid of segetation or an) kind of food for them 
The) were going into a well timbered countr) and a warmer 
temtor) than obtained on the eastern slope It is not unlikel) 
that this is an annual affair but is seldom observed because 
of the inhospitable character of the countr) 
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and ditches where they breed in banks and subsist on the 
grains vegetables, and other truck crops After the first 
hard frosts of autumn a return to the farms and villages may 
be noted This seasonal migration is reflected m the increased 
number of inquiries concerning rat destruction which the 
extension men receive and is probablj fostered by alimental 
needs Some rats remain m the fields during the wmter, living 
in com shocks or in the sanctuaries afforded by city dumps 
E\en here where underground retreats provide shelter and 
there is always an abundance of food, rats are more evident 
in the dwellings close to the dump, especially with the 
approach of cold weather House mice exhibit a similar 
seasonal migration 

During the drought periods of summer, fields nonnallj 
inhabited b) voles become drj and then mice move into 
meadows and ocher damp situations returning to the fields 
when the vegetation becomes lush from the fall rains 

EMIGRATION 

Emigration is often confused with migration, the latter 
term frequentl) being used for any rao\ement of an animal 
out of the ordinary Strictly speaking emigration is a deser 
tion of the home territory bj a species to which it show's no 
«^sition to return Emigration may be prompted b} a lack 
o food in which the species occupies new temtor} in its 
search for a sufficienc) it maj be for the purpose of finding a 
more congenial climatic emironment or it ma) be induced 
) o\erpopuIation occasioned bj the extreme prolific nature 
of the species m several successi\e seasons 
O%er^pulat,on the result of abnormal fertilitj , has been 
obsened rather frequentl> among wild animals and often 
ts m mass moements from the normal home site to 
points w ich maj be far removed It is not abundance of food 

wh^h stimulates the reproduction rate Heape*" believes it 
to ^ some quahc) m vegetable food which exerts the most 
profound influence on both the growth and the reproduccive 
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capacit) , as \\ ell as the sexual activity, of a greater vanet) 
ot animals The condition of the food provides a stimulant 
or excitant, a vitamin elaborated by } oung activel) grow 
mg vegetation which is eaten as food and thus absorbed mto 
the system A few instances of mass emigration are given 
that the reader m 2 } become acquainted tilth such phenomena 

Lemming The classic studies of Collett** on the lemming 
(Maudes 2emtnui) are familiar to man) Colonies of these little 
mouse-liLe rodents occup) the birch and willow region on 
the high Norwegian mountams, close to timber Ime They 
live on succulent grasses and roots and are rather secretive 
little beasts Normallj they produce one or two litters each 
summer, generall) having four or five in each litter Periodi 
cally the lemmings experience an enormous increase m their 
reproductive power The females have three or four litters 
during the summer Females from the first litters are bearing 
joung b) August As mao) as eleven joung are now pro 
duced m a smgle litter, contrasted with the customarj four 
or fire m normal j ears Furthermore, at these times the young 
show a marked increase in vitalitj and are enabled to ward 
off the diseases to which the> are normally subject This 
combination results in a population so great that the home 
food suppi) proves inadequate and great numbers are forced 
to emigrate 

As overpopulation crowds the teeming hordes to the edge 
of the plateaus the) inhabit some are forced to occupy the 
forests The follow mg season sees a continued increase in their 
numbers, the) are forced farther from their nati\e terntor) 
and finall) overflow into a land strange and mimical to their 
needs The v and hiH slopes are cov ered w ith lemmings 
the) ma) be so abundant m the great lemming )ears that 
rivers and fiords are filled VMth their drowned bodies These 
hordes alwa)-s travel to the west, even thouch barren unsuit 
able countr) mav be encountered Man) of the Icmmmc 
hordes eventuall) reach the ocean strand, whence the) striLe 
out to sea and perish 
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Msociated ^\ith this abnormal fertility in the lemming, we 
n a simi ar mcrease m many animals which live among 
iT™ y, species of mice, predatory birds, and carnivores 

1 j ^ marked increase m the number of }oung pro 
uce uring such times It is not be> ond the pale of reason 
^ predators gam this reproducti\e stimulus 

tn “po^ rhe lemmings, thus acquiring some Mta 

mms which encourage reproduction 

thp ^^utrrels Many remarkable emigrations of 

Immpn ^ (Scturui caroltnensts) ha\e been ^Mtnessed 

toperh^r congregate m the autumn and move off 

directmn their progress m the same general 

are not ^^cge streams Gray squirrels 

boldlv tn ^ ^"'^rotners, but on these joumep they take 
Sra Oh '"a to cross broad n^rs. like the 

and their ^ 0 ^'.°’ Manj perish m the attempt, 

which the^ h ” Ime the banks of lakes and rners 

the sauirrcU ^^tempted to cross The direction taken by 
have been fairhT migrations of gra> squirrels 

great tera/' “ ? ^enmcott.^ who wimessed 

4 ^^eeks^^^ * squirrels from Wisconsin southwest for 

intervals fnr^ These emigrations contmued at 5 >e 2 r 

130 m.les along the Siro Th"" stMmmmg for 

encomoa^tn ^ mosements may be local, not 

ConnKticu/ x proportion occurred m 

■hanrthoLod .^" T"'' ■‘""”8 the fall of 1933 More 
neciicut River sw immmg the Con 

-bcu Essex, a distance of 
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R.tcr. an moTmr,„ t^e Hudson 

Hll of 1935, a similar tlttt'npthc 
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rodents was noted, the emigration extending into western 
New York Squirrels were seen where they had been absent 
for many years, and the bare woods of November disclosed 
great numbers of large leafy nests made by these animals 
Thousands were killed on the highways of western New York, 
and multitudes were drowned as they attempted to swim the 
large lakes of the central and western part of the state With 
the approach of spring they were gone and 3 years after show 
no signs of recovery to normal numbers There is no record of 
any squirrel other than the gray making these extensive 
emigrations 

These emigrations arose from one of several causes Food 
shortage has been most frequently suggested as the motivating 
reason for these mass movements There is much evidence to 
support this thesis, but there is likewise a lack of proof that 
food paucity has occasioned all the great movements Over- 
population has resulted m the inception of these mass treks 
During the great squirrel year of 1935, when hordes of these 
animals moved into New York from New England, the writer 
had favorable opportunity to observe the squirrels prior 
to the emigration The species had been unusually abundant 
in central New York for several yeirs, and by early Jul> 
young squirrels of the second brood had made their appear- 
ance It IS customary for gruy squirrels m Northeastern United 
States to have nvo litters of from two to four >oung annuall>, 
one in the early spring and another in the fall In 1935, and 
possibly m the preceding year, a third litter was produced, 
furthermore, the litter size was noticeably increased in all the 
broods which came under the writer s attention The fact that 
greater numbers of >oung were being produced some distance 
from the center of the mass movement suggests that this 
increased productivic) was common to all the squirrels that 
> ear and accordingl) resulted in a dcnsit) so great that emigra- 
tion was imperatne for the good of the race 

Snoushoe Hare The startling xanations m the snowshoe- 
hare population haie not >cc been fully explained, hut a 
reason has been presented for local scarcity following abun 
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dance During a period of rabbit abundance in northern 
Nfinnesota, Gjx*® observed great numbers of these animals 
raoMng toward the North^^est This emigration was noted 
or miles the rabbits crossmg a wide Jake m their tra\els 
t ough beset b) hordes of owls, their numbers were not 
^eat ) r uced and the rabbits contmued on their stead) 
mght from their former residence Two weeks later scarcely 
a rabbit could be found at the pomt where the emigration 
coramra suggests that the snow shoe rabbit follows a 

in ut us 1 impulse when it leaves its sick companions 
m overpopulated, overeaten, tick infested, and disease- 
ndden areas to seek new, clean pastures 

1 ^ DT^cal beaver coloop consists of an adult male 

yearlings, and kits of the jear These ma) 
sivelv of 57 colonies studied mten 

on M.rM. f 5 1 Careful studies b) Bradr 
lea^f* nr indicate that the mo-year-old animals 

of a n<»M colonv shortl) before the birth 

These ij ’^®>earlings are permitted to remain 

auarterx °ow sexual!) mature. mo\e to new 

althouoh^^ ° strike out bo!dl> m a certain direction, 

d,rS --- 
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their territory by strange animab the new homes must be established la 
places not already stocked by beaTetj 

That these emigrations at times are extensive there can be 
little doubt The tvriter has seen individual beavers or pairs 
establish a residence on a stream or reservoir in central New 
York State at least 30 miles removed from the nearest colony 

Other Emigratory Mammals Short emigrations of several 
small Western mammals have been noted by Anthonj It is 
difficult to picture the little chief hare (Ocbofona') in a habitat 
other than its home rock slide, bur Anrhonj stares that it 
may undertake a voyage of several miles through unbroken 
timber in search of new homes The big yellow bellied mar 
mots have also been observed to make journeys of several 
miles just prior to the period of hibernation voyaging across 
sage flats toward some rock) outcrop which might offer 
shelter The most persistent drifter however, appears to be 
the bushy tailed wood rat ^Neotoma aiierea oceiJe»talts), which 
performs an extensive and regular movement each year in 
early July, extending over a period of 5 weeks At the time 
of these movements, the mating season is long past and food 
is still to be had in abundance It would seem to be chiefi) an 
instinct to seek new habitats before the approach of winter 

The Norway rat sometimes petforms smgular emigrations 
Eyewitnesses describe these movements as vast armies of rats 
all moving m one direction Such a movement occurred in 
western Illinois in Z903 For several jears before this emigra 
tion, no abnormal numbers were seen, and their coming was 
rerairkabl} sudden *’ These animals remained on the farms 
and in the villages of the surrounding country and during the 
winter and summer of 1904 were a veritable plague In 1S77 a 
similar emigration occurred m parts of Missouri These 
extensive movements are probabl) caused b> unusual repro 
duction or food scarcic) It is said chat m England rats sw arm 
to the coast during the season of the. herring fisher>, feeding 
on the offal and waste discarded b> the fishermen, and at the 
close of this fishery thev return to the farms and villager 
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nomadism 

life necessitated bj- a search 
nf ‘ fKogmzed, a matted characteristic 

. of the movements As we shall 

sMtnn^tT^* times other than the breeding 

rancf* regolarity over their hnnting 

metfr. ^^e move- 

Arabs nomadic tribes of men. In the case of both the 

are rm- desert and the Somalis of Africa, who 

after i' ^ femarkably regular year 

JeSaC' Z " foUolLg with 

they feed ^ ^PP^^rsnce of marine organisms upon which 

pied with the season when wolves are occu- 

hundred squat^ cover several 

packs mavn„«i £?’ winter hunting units or 

are bv far rh ^ 50, although the smaller groups 

the case nf ° surviving pups or, in 

together Scclf^ several families which have banded 

Acfotdmg to ois™5?tr^^ r^' ^ “ ■’“-'•• 

CON er even' 2 or a f ^dmardy have a beat which they 
shape oftlneat ^ *“ 

30 to 50 mil»s< t “ the diameter of which is often 

but if game is sea/ abundant game, the circle Is small, 

dred miles 1 ?!T It may be several hun* 

Stutrations 

■ntetraU of 3 tie,!., '-^ tutaming to the identical pass at 
so u region nhich I, c ^ hnnimg is alwaj-s easier 

account a" undisturbed for several sviu map 

hunting trails ^ gteac range of some of these 

Sea IS covered"«,fU^ frozra Norrhem winter, the Arctic 
25 S "hich the thickness may reach 
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10 feet. No seals are found on this ice, but m the polar current 
beneath it they lead a nomadic life, feeding on the fish which 
m turn are attracted by the plankton The seals break holes 
through the ice early in the winter, gnawing from below 
as the ice thickens, so that a conical passage is prepared. 
Wide at the bottom but scarcely 3 inches across at the ice 
surface Here the seals repair at regular intervals, and the 
hunter, waiting at these blowholes, spears the seal at its 
approach and hauls out the body through the hole he has 
enlarged Stefansson** noted the regularity with which the 
seals patrolled these holes, and he and his Eskimo companions 
lived on seal meat only for many months, eventually returning 
to civilization long after he had been given up for dead 
StefSnsson had abiding faith in the regularity with which 
the seals visited their holes and staked his life on their 
nomadic habits He indeed had lived a similar life during ail 
this period, wandering over the frozen Arctic Sea far from 
land 
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CHAPTER XI 


MAMMAL POPULATIONS 


TThqse who have had opportunity to study auiiuals in their 
environment over a period of j ears cannot help having noticed 
that populations of anj species are seldom constant The 
abundance of the common tent caterpillar durmg some jears 
and its almost total absence a few springs later is a matter 
of common observation Hunteis who have long pursued their 
atocation realize that game animals have periods of abun 
dance and scarcity, the periodicit, of which is quite regular 
The Northern trapper, dependent for a livelihood on his 
catch of fox and Ijmx, realizes full well that his returns will 
ratr from one jear to the next, even though he ma> use the 
same number of traps each season Some autumn the woods 
will swarm with shrews, the next spring the shrew-s are 
unbehevabl) scarce In brief, few mammals appear to have a 
stable population equilibrium Each species but more 
patticularl. Northern forms, appear to pass through this 
natural process of ebb and flow These fluctuations are com 
monli known as cjcles A complete cjcle among mammals 
ma> run through a period of 3 )eats or it ma, take seseral 

‘‘Tnfortunatel), few students of animal life appreciate this 
principle of fluctuatins populations Most naturaljsts st, 1 
hold to the theor, that lising organisms are in a stable ^u 
hbnumthe balance of nature It is w idel, assumed that if 
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^edator’coDula, P™‘^"‘^'“S organisms This gam m the 
Tfood shoTai °r*r“ '*■= population and 

the specira^'m ^ With fcL enemies, 

often likened to a iv “ mnltiplj This process is 

the normal conditior'uL””'’i vertical line representmg 
"hich suggests that rk *>“5 assembled a mass of data 

ut-e m a stable eqiiUibrium'^'”' T'™ “tganisms 

'vrites ^ ^ notiung more than fiction He 


'^‘ficnoaofthefaaj Wh^« * “arnre is, however, m direct con- 

w usuallv only lemporarv ^ nA *° “oease iq nambers of » speaes 

there are no proof* that thi* fl * ^ ***''««* wdj sooo-r or later, follow, 
epproxitaarely equal miyni«»4 tn the two direetioos are of afl 

*o-cilled normal number a /- *’**“* of a pendulum Nor u the 

paduallynjore numerous Of ijJow that some species become 



»“«eSHOa, which r..r~ -e,- - . . 

ooger process of eealopirMi . P^^wnts onljt a short phase of the mud 
“Cure and to compare^he *P«1- of a stable equilibrium m 

regular movements alwars *** numbers of organisms with the 

« contrary to common sense » , * non-existent normal cocditioo 

c may compare the course of organic evolution 

raotion but we must introduce r, ' of a speaes to a pendulum in 

tions of such a pendulum are enr i* The first is that the fluctua 

aod their magnitude m eirhM- ^ ^ ‘”*^‘dar, both as regards their veloaty 
ulum 1* not susKnded fmr,, The other correction u that the 

uctuates irregularly and moset * u *hat the point itself both 

* *Harent!y jrreggj^ *°®”^*“l'elocity3longanuoLnown 

necessary nafce the tWv"/^ These correaioas which are absolute!) 
ro a pcndultim appear whofl^an?'**!*^'**™ nature and its compan 
'b Ills tinh I 

relations of arctic mic^ populations is reflected m che 
great interest and SI iw,./ "**” o^^Jer Korthem aninuls Of 

Oq his first Msit to o^^vations of Cabot * 

262 Labrador and the interior of 
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Unga\ a in 1903 he did not find mice noticeablj abundant 
Caribou had been abundant throughout the ^^mter and 
during earl) summer thej passed north m large numbers, 
close CO the coast A few falcons and rough legged hawJLs 
^^ere about Fei% ptarmigan were present, although foxes 
i^ere rather plentiful The foUoning pear mice were dis 
tinctly abundant Hawks became more numerous and the 
nnmeroas loxes nere shy, gorging on mice and difficult to 
entice mto baited traps WoKerines that nere killed proved 
to be full of mice The caribou t\ere scarce In 1905 the mice 
were extraordinarilj abundant, often mo bemg seen at one 
time in daj light Lots twigs and all small growth were 
riddled b} them The moss and ground cover was tom and 
tattered Birds of pre) had noticeabl) increased E\en the 
larger trout were feasting on mice Ptarmigan were %er) 
plentiful, and the wolves, abundant now were silent still 
Bears were gorging chemsehes on mice A remarkable change 
came over the country with the disappearance of mice in the 
spring of 1906 Raptores disappeared, and the trout still 
numerous now fed on flies Bear turned to berries for sus 
cenance Pcannigan grew scarce In all probabilit} these 
birds had been let alone b) the predators who sought easj 
liMng on the mouse millions Thus the birds were able to 
increase to unusual numbers The hunting crj of the wohes 
%\as now heard as the) mo^ed on the caribou herds The 
abundance of mice affected all the game Great numbers of 
mice tended to build up the ptarmigan population which 
ate of much importance to the forest Indians The shore 
people were likewise affected All their land game came or 
"enc was plent) orAvanting shj oreasil) taken according 
tothesuDoU of mice Onecanreadil) imagine the significance 
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eipertences. so startUag, that ihe Tivuiaess of their abundance can oerer 
lave me A certain brush) flat adjoining the White ^^^d Rirer, southssest 
of Edmonton yielded the initial surprue It was grown to scrub ss illow, the 
^nmon trem mg aspen, and to some erteot with rank under vegetation 
^e pbce infested I do not hesitate to say that over that tract of perhaps 
*irty trails of hires were fonnd Octobrr hid come, m.hom snow 

The rabbits lud ilreidj-, who% or m pin, donned their sntm white lively 
nfrh^a '*7 ““spicuous against the mclIow btOWD 

and rh ^ ^ wety tnm dtinog mv ramble they popped up here 

mnishi “Ti,'"* ‘“■‘5' “ ‘Oiglm. wSa w„ as 

mnistos onongh bn, often rwo, a„d „„ ® „p „ wUd aUrm 

S^sion f b Scarcely has L received the 

rocto Ir / ‘^T°“ "““S “»'!■«■ soi"ln>gI^ 

“cSlon -P --“more m .he haste of 

mwil thelastmnm which is generally deferred 

“gh bn. iZr7 7- ?*’*“■ ‘'““"f >" 1 , , somrrrme, our of 

.rwhmhTe^Trem ? t ‘“'a',""'”” ' 0'“ 

parts of AJterra b ^ * ^P**^*? mfer, namely, the northern and western 
n » P>>ne Ui. roding trappy. 

dliZTion Niab:!?'"'"'!’ ■”(» ■hey de.se ,o a hmol 

Pe™ are rnm down oe m^me w°.°®„tl'es7ri°'' 

rabbits as e^h^rhl ‘Retime arrives Empire among the 

peril •u.fat^nTh .’bV^T^s'l "• "Vj" “ 

drops off hrreand^here rhm An odd mbbit 

onnl the arrallinep J ' threes, then whole companies die 

•ome.bmgT!:!l;:'±!™“" ■>•' wppd. .0 desolation’^ There is 

teas I hare walked’^nookTJh e“‘* F™® 

dwelt whrreiigntnereevideo.o hundreds of playful rabbits 

pecnliar sense of lonliness rn ■■> hand y et the w oods were empty A 
>ear (1917) in .he du,r"rn“7Z:" “I eTen«>tanres One 

wereevetywhere buf ne, ' ®“'J*“®nhcm Ontano, the signs of rabbits 

l«al mqmrir, d.^^^ rk'.?, I Stan It seemed incredible 

w. 1^ o’nd eonnr tw ;,7” 'r ”T “ Worn ,he lafa, pipnla.ion 

erer * few mdividuah surv. ^ gone Needless to $av, how 

pucitv are seldom observed TV* « «T»detnic These now. because of their 

observed a noticeable increa \ ° )ear at Ridout same localitv, I 

mon bv any means but there w *** f**** plentifal or even com 

waned occasional aninuli In trails in the early snow and I 

dominion **uted the propheej of another 

26 ^ 
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CYCLES 

This ebb and flow of aDimal populations which has just 
been referred to is called a cycle Cyclic animals are those 
which exhibit a more or less regular periodicity in their 
numbers, now abundant, then scarce These cyclic periods 
vary in length with the species, the smaller forms having a 
shorter cycle than large species Thus the lemmings and 
field mice have a 3- to 5*year cycle, squirrels 5— or 6-year 
cycles, and the length of the sno\^^hoe hare cycle is esti 
mated at 10 years Species dependent on any cyclic animal 
for a major share of their food often have their own cycles 
approximatmg that of their prey These cycles may be ell 
defined and regular, occurring at such definite intervals that 
It IS quite possible to predict when a given species will be 
present in some numbers, oolj tolerably common, or scarce 
Cjcles are much more pronounced m the North, more espe- 
cially in boreal species, but there is evidence that such cycles 
do occur in the tropics 

Jack rabbic populations in Minnesota maj change from a 
few to more chan 69 hares per square mile, but the most usual 
number falls benveen 10 and 20 * These fluctuations do not 
affect the whole country simultaneously, for at the same 
season the rabbits raa> fairly swarm in one valley and be 
scarce m another Studies of the jack rabbits of southern 
Arizona have not revealed strongl) marked fluctuations * 
The intensity of the cycle is not always the same, there being 
considerable variation in the total numbers on any given area 
from one peak ) ear to the next In the most favored habitats, 
the cjcle is likelj to be more pronounced, for here the popu 
Jation, even when low, is well represented 

CharactfTistics cj a Population Cjcl* Few biologists have 
had opportunit) to follow cIosel> the e%ents which tran 
spire during a complete c>cle The bioIog> of the 4-jear 
field mouse c>cle has been studied close!) b> the writer • The 
course of events appears to be similar in other small cjclic 
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mammals Following a drastic decline m numbers, sometimes 
as muc as 80 per cent, the species begins to recover its 
numbers Because there are fewer mature individuals, there is 
ess opportunity for mating among these promiscuous voles, 
and as a result there are fewer litters m a season Moreover, 
or unexp ama e reasons, the number of young per litter is 
7 seldom lasts longer than 

srnrW ^ ^titer conditions are favorable, the breeding 
ock diirmg the following spring is measnrablv larger than 
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IS reduced (Fig 71) Collett^ states that the young of lem 
mings bom in these prolific years are possessed of greater 
powers of attaining maturity and resisting disease than are 
those born durmg a normal year Finallj a pandemic 
occurs, which stalks through the ranks, taking a large share 
of the population in a very short time, often a matter of bur 
a few weeks The greater the density of the population, the 
more drastic the decline This, in brief, is the course of events 
as observed in a wild mouse (^hitcrotus') population under 
natural conditions 

The course of reproduction m the sno^vshoe hare cycle 
follows somewhat along the same order, insofar as increased 
reproduction during the waxing of the c>cle is concerned 
MacLulich,* after much field work, believes that in the first 
year after the lowest pome reached by the population, females 
produce only rv%o young per litter, three >oung the succeedmg 
year, four young for the year of greatest increase, then three 
young for one year, and during the time of decrease only two 
young The females produce two litters per season, except 
during years of decrease, when only one Jitter is produced 
before the adults d.e of epidemic disease The ivriter has 
observed aa mcreased reproduct.se rate m .he deer mo^e 
CPrr,«!,rr«r terrp»r), the short tailed shress (B/ur,™). the 

chipmih cr.-r ! if- 

rmrvr during , ,he 

animals were „lativel> small On the 

embryo counts have always oeeii 

otheVhand, Howell,’ from ex.ens.ve stud) in \\ «tOT United 
States, concludes that durmg yearn f 

Eisen species reproduction appears to be curtailed When 
gisen species lej the Cascade Mountains of 

lumping mice were „„„bers, approximaicls 

Washington and were caught mgieai ,,r 

5,.rcentof.hem were .mmar^uman.m^s_^ ^ 

Gi»« «/ Cyclic ^ tremendous sanation in population 

vanced to account for the tre 

IcNcls that mammals exhib 
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Abundance of food, absence of predatory enemies and para 
sites, presence or absence of sunspots, and other factors ha^e 
all received attention The basic underlj^mg reasons for these 
variable populations have not yet been pointed out, but cer 
tain agents appear to be contributory and are discussed brief!} 
here 

Sunsfot Theory While the exact nature of sunspots is nor 
ull} understood, it is known that these spots appear from 
time to time, vat} mg m their figure and dimensions The} 
ast rom a fei\ days to several months, occurmg ith periodic 
frequenc}, the length of the c>cle bemg 11 13 }ears (the 



irrr,^^ ^ The appearance of these spots is 

tim»« 1 ^ diminished light reaching the earth, some- 

} eat OSS, and often b} magnetic storms on the earth 
attributed the variation in animal 
TWp influence of sunspots on earth climate 

of coincidence existing bemeen the periods 

cro\vth^v"’^*l^f minima and the periods of plant 
last nerio ? tree ring records indicate that the 

sents a m ° and poor tree growth repre- 

“ broad climatic c}cle which 
averace pm"' k bj a wet period of better than 

Permit rAj/W Of* which would 

occur ^s Anthonv >• has observed the coincidence betw-ecn 
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the sunspot maxima and minima and the periods of plant 
growth and animal population cycles is troublesome because 
It hints of roo much to be overlooked and yet the theories 
which attempt to show causal relations are by no means 
conclusive The MatameL Conference, held in 1931 to dis 
cuss rhythm m anitnal populations, considered the sunspot 
theory in accounting for a great variety of cyclic phenomena 
One of the strongest impressions of the whole conference 
was that all sorts of cyclic populations must be controlled, 
though not necessarily caused, by some outside forces which 
dominate all forms of life If these are solar forces, the) mani 
fest themselves as sunspots prominences, faculae, the solar 
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^nv«n the rabbit cycles and the 11 2-year sunspot cycle 
e ack of complete simultaneit)' in these fluctuatioas over 
the mtire country was inferred to be due to the sunspot varia- 
tion s causmg a cyclic shifting of the isoclimatic lines, with 
the r«ult that rainfall increased at some places and decreased 
at ot ers Others have correlated the sunspot minima,*^** 
with maximum numbers of grouse and grasshoppers In a 
rv^ o t e grouse cycles of Britain and America, Leopold** 
oun no signihcant synchronism, the periods being quite 
different Unless fluctuations operate if quite a different 
merica and Britain, Leopold’s observations would 
the theory that q-cles are basically due to 
offurr^^f phenomena. After a critical analysis 

shin ^^^tilich'* concludes there can be no relation- 

a\eraP(> abundance, inasmuch as the 

11 1 O'cles were 9 7 years for the lynx and 

that the These facts in themselves mean 

The fart fh ^ cannot be correlated but are independent, 
numbers Vt ="*>“ndance is not correlated with sunspot 
numbers s evidence, amounting to proof, that rabbit 

™bb^vrr "°c Th^d^ „f rhe 

Se 7 “ "'f of *0 I)-nx CFig. 72) 

Its efrecB”um'^” ^ vnriation in solar energy has 

el7asm„T '*■" -o 'o™ o-ers on plant 

■hL reb7of,„ ‘‘^Poodent on plants. 

Nevertheless ev.d*'^ phenomena is not difficult to envisage 
discount man accumulated in recent years tends to 

apZ^ To J' cyclic species have 

species pass through Vcl^'lh'T “h “"'f”' 
-l-^cormlatedfsithsnbrtrisTw.’' 

•pe^ies'! unha^r^ed Vy thr^eval'" PoP“'«''o” “f 

■night increase to a Mint ss’h of enemies or disease, 

msufficiency of food^nd nunibers ssill find an 

resuir of lolfot^" 

2“Q *he resultant emaciated condi- 



J mammal 

tion, weakened animals svould stand little h ' 

severe winter storms. At the height of sno\v"^ ‘'"''‘’'"‘K 

dance in parts of Ontario, the forest was not ‘"“•'''fe aim,,; 

at the rate it was being consumed, but 

10-year cycle sufficient bark was certainly produ ^ l 

the one year’s heav)' cropping There is evidence 

Canadian lynx, dependent on the snowshoe hare ! ^ 

the 



Fjo 74 —The Onad* lynx dfpmd* urv" « '*«ying hire for 

■urustenifice Both are r>xl.c,frc.« When .hchire* Ucome rcarce. .he ^^1,. 

tion declines 

winter months, stars es miserably as the rabbit hordes dis- 
appear CFig 73) Seton” comments on the rapid decrease 
of the lynx population following the rabbit epidemic of 
1906 to 1907. During a 7-roonth |Oumey along the Athil,jj|,„ 
River he met with a doten lynxes that uetc dying of stam,.. 
tion— merely talking skeletons— wd in the silent 
found a dozen shriveled corpses There is ere thousa„jj ^if 
starving Ivnxcs roaming about the countn. combmj the 
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woods for an} last vestige of animal food Every item of 
e\idence, states Seton, helped to emphasi2e the dire story of 
the plague and of the famine that came after 
During periods of mouse increase in the arctic, the food 
suppl} ma} become locally imperiled, but epide mic usually 
^Iks the mice before they are threatened with star\ation 
The minor mouse plagues of Northeastern United States 
ne\er make any noticeable impression on the food suppl} 
ew animals e\er mcrease up to the limits of the means of 
subsistence, as Malthus belieted McAtee** tvrites 


opu rions usuall) are checked far short of a subsistence Imntatton 
omatjc rcstnction by lowering of birth rate m response to densitj and b> 
g^t ranety of self luottiog pheoomeoa, together with sweeping uidis 
comni.ru* «stnictiOQ of imioacure forms, involving little or no actual 
factors Of with adults seem to be the principal 

factnn involved m maintaining the subiLty of populations 

coniecture and not a little study 
j centered on the causes which bring about the sud 
t^r r I declme of cyclic mammals Some hold 

Th.« L ° resulted m widespread stanation 

tinn u ‘mportanc factor in reducing the hux popula 
hare fnr X dependent chief!} upon the snow'shoe 

the hare f sustenance, and with periodic decrease of 

sicmfican ^ould result Predation probabl} has little 

when it re! T materiall} the numbers of a species 

mg nredar! pcatesc abundance Slow breed- 

with the fasM, cannot keep pace, proportional!}, 

season nu> ea!iU m a single fa\orabIe 

m the birth ‘""ease their numbers tenfold A decline 

we ha\p cannot account for such sudden decrease, for 

drop-off litters up to the time of the 

.nmlu !^,'thm''''th'e’'dcri“°“ die-off of ^cl.c 

2^2 ‘^'^^°pmcnc of epidemic disease TTiere 
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IS much evidence to favor this idea Not a few of those species 
which periodically increase to tremendous proportions have 
been studied during the decline, and a number have been found 
to be afflicted with disease, often of an epizootic nature 
Green^^ and his associates, after long study, attribute the die 
off of Minnesota snow'shoe hares to shock disease Hares 
suffering from this disease appear perfectly normal until the) 
are suddenly stricken with convulsions and die in seizures or 
abruptly sink into a fatal coma These seizures usual!) are 
hypoglycemic in character, death bemg due to an abnorm3l!\ 
low blood sugar The liver degenerates because of its failure 
to store gl) cogen Animals under favorable conditions of 
Captivity would suddenl) spring into the air in convulsions 
or sink to the ground m coma In cither case, death usuall) 
followed from a few minutes to an hour after the onset of 
symptoms This type of sudden death of hares was observed 
in the woods under entirely natural conditions Such infectious 
diseases as tularemia were found to pla) but a minor role in 
the morcalicj of the hares Moreover, the general picture of 
the decline, continuing until populations are ver) low, is not 
one typical of the course of an epizootic disease MacLuIich** 
records a number of diseases common to the rabbits during 
their decline and concludes that the epidemic is not alwa)s 
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MASS OUTBREAKS 

The spectacular periodic irraptions of small mammals have 
long excited the T.Nonder of naturalists, so that an extended 
literature has resulted The irruptions of the Noix\egian 
lemmmgs have been faithfully recorded by Collett, of 
Russian ^les by Plater PJochotzkij’ and of field mice b} 
Jper e e%ents leadmg up to these mass outbreaks have 
nrecor manytunes A description ofthe outbreak in the 
Humboldt Valley of Nevada will suffice for all Al\\a>s pres 
m the Humboldt VaUey. field mice CMtcrotus montanui) 
TT ^ attention uhen occurrmg in small numbers 

sua y t ej are not uniformly abundant in the district, m 
act in many of the fields they may not be present at all They 
bord^, colonies, m stvampy places, or along the 

normal in ^ °'i?' ‘rrigation ditches When the mice are 
borders ^ <iamage may be noticeable about the 

totte of fields or along ditches OrdinarUy they are aery 

Cn! esrh <■»« to silt littL of abont silt 

condition r ^*"8 the long breeding season Occasionally 
cncumsrrnr 7 ■"“Ifpltcation, and under such 

season mi ” timage soon becomes evident and in a single 
m me e“ „Vr'“'' ">*= venous in, ury of fields The 

and increase *'*' 1 ^ craters during the next breeding season 
other coin reproduction but by joining is nh 

-errao?dr’ “d ? T' - fftmed Beefuse of 

adioinine ili«^" *,"tiitation of food, such armies invade 

"Ith the disanJt'* progress becomes more rapid 

the combina^r„7"'' 'he fall Thronch 

oaemin In the H “tmies, entire districts are 

t.ttrat.onoftanchmra^','’' 

bers increased alLmeh k’e f iV'’"'’® °"®°® 

of abundance ,sas reachrf m °'Y"® 

niany large ranches there aaere from 
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SfiQQ to llfiOO mice to each acre. TTiis density is equivalent to 
hundred mice m the average-sized room of a small house 
An outbreak of house mice occurred in Kem Count)' Cali 
forma, during January, 1927. At the source of this irruption 
m the dr)' bed of Buena Vista Lake, Hall*’ found as many as 
17 mice per square yard over an area of many acres in extent 
He computed there were 82,280 mice per acre in the most 
densely occupied areas So abundant were they that auto- 
mobile traffic was made perilous by the slipper)' nature of the 
highway, caused by the crushed bodies of countless scores of 
mice. Suggested causes of this mass increase were favorable 
meteorological conditions, abundant food and shelter, and 
removal of the principal natural enemies of small rodents that 
normally hold their numbers in check. The factor determining 
the tune of the spectacular emigration of the mice was, prob- 
ably, the destruction of their food and shelter. 

Such outbreaks as have been recorded, it should be noted, 
usually are more or less local m nature and frequently occur 
in arid regions which have been transformed into arable con- 
ditions by itrigacion No mouse irruptions on this scale have 
been noted in the East, where the species may be widely 
scattered and occupy a number of wological associations 
While field mice do become excessively abundant « periodic 
intervals in Northeastern United States, their numbers seldom 
surpass an optimum of 300 per acre, and then only under un- 
usually good conditions This increase cov^ a much greater 
area. LLver. there being evidence that during the winter 
of 1935-1936 field mice were unmually abundant from Indiana 
to the Atlantic Coast and south mto the Shenandoah Valley 
of Virginia. 
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CHAPTER XII 


BEHAVIOR 


The behavior of wild mammals in their natural habitat 
has been little studied When we consider the secretive habits 
and nocturnal activity of many species and the inherent wan 
ness of the larger forms, this lack of knowledge is hardlj 
surprising A study of the temperament, senses, gregarious or 
solitary dispositions, and similar phases of any mammal s 
life history can hardi) be pursued under held conditions 
There are notable exceptions, such as the fine obser%ations 
which have been made by various observers on the fur seal, 
new-world monkeys, and other social species, but these 
studies have proved the exception Moreover, observations 
on the behavior of housed animals are seldom significant, 
restraints which captivity imposes seldom permit the animal 
to carry on m a normal fashion 
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shell like skin serve to minimize death through predation 
^ nho ha\e observed a porcupine have marveled at its 
ease coat of modified hair spines This equipment holds 
little fears for manj predatorj beasts, for bobcats, foxes, 
co)otes, and mountam lions are knovsTi to enjov a meal of 
porcupine meat upon occasion 

Stcru.m Many mammals, particnlarly those 
o t e ^^e«e tribe, are pro\ided uith large anal glands, the 
ontents of ts hich ma> be discharged at the ill of the ow-ner 
e mm , neasel, and marten all possess these glands and 
not esitant to use them The most notable owner of such 
skunk, whose mephitic odor is familiar to 
ost e\^ rural dweller The effluvium is housed in n%o 
^ ® situated on either side 

sLm These glands dis 
^cootCTts through short ducts leadmg to tiny 
°‘pples I>mg |ust Withm the anus When the 
the harl* o*" attacked, the tail is raised o\er 

some Atr Sjands discharge their contents, often with 

IS em.rlS^ “ °° The jellowish fluid 

feet Th.. 4° streams and is often throwti a dozen 

wind a h pronounced that it ma^ be carried on the 

rmmalt ^4 At other times little smell IS apparent The 
't held b) the tad but f discharging its guns 

ence thir u ’ "Titer knows through sad experi 

Sarn^thw " ^nie Skunks and their km 

the skunk nrf.f ^ as a last desperate measure, 

“d in thrMf fii'ercpeaied warnings b} raisinn the 

mnm.dnte the cnem> 
h 3 \e been ^uin-els in Alaska when approached, 

at the same tim **’^'*^ toward the observer and 

stands on end, exposeJlh^*'"?’. 

and produces sar.!^ drawing back the lips. 

sui^qSt.ng a state oTcxrr^f" tonMirogether 

27g tremerage which might well cause an 
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opponent to regard the squirrel as a formidable adversary* 
Trapped woodchucks when approached evert the anal papillae 
and give off a characteristic musky odor, undoubtedly serving 
as a warning signal to their enemy Elsewhere it has been 
suggested that these organs are used as a communicating 
agent, the animals apparently apprising one another of the 
presence or absence of enemies 

Autetomy of Tati Autotomy of an appendage is supposed!; 
restricted to lizards and salamanders The spiny rats (Echtmys 
and Froecbmys) appear to exhibit this trait Many specimens 
taken by collectors are without a tail, and this led natural 
ists^ who were studying Trinidad mammals to observe the 
posterior portion of the vertebral column of these small rats 
They found that amputation occurs at the second vertebra 
behind the posterior border of the pelvis or just beyond the 
fifth caudal The first four caudals are normal in size and 
proportions and appear to be m every way natural, but the 
fifth caudal is unnatural, the posterior third or half having 
been apparently lost by absorption When the animals with 
the tail intact are skinned, it was noticed that this member 
often breaks off at the fifth caudal vertebra About 25 per 
cent of the rats (Proecbtmyi) trapped in Panama «ere ivirhout 
tails Has the animal the power or abilicj , when grasped bj 
the tail, to leave this member m the claws or teeth of its 
enemy and so escape with its iife^ Parallel examples are to 
be found only among the amphibia, t e , HmiJactylum, or 
various lizards, ^^hIch leave the wTtgglmg member behind 
and make good their escape A parallel to this condition ma; 
be found among the pocket mice CPero^nathuiX v. hose tails at 
almost any point raaj readil) be separated b> a whirling mo 
tion of the bod> or b> a sudden leap of the animals hen thej 
are held b> the tail and placed on the ground The tail tip 
normally is provided with a pencil of hairs, when part of thiv 
member is lost the stump acquires such a pencil b> additional 
lengthening of the sparse Inirs which usually cover the entire 
appendage Whether this roa> be considered a protective 
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adaptation tte cannot say, but it does seem as if the loss of 
the tail, so readily accomplished svhen grasped bj tooth or 
c aw o a pre ator, could aid its owner at critical times There 
appear to exist some association between the fragile tail 

^°stinctive responses of the mouse when 
grasped b} this member * 



a few mamm-ii some reptiles 

latter, none came^^ ‘leath when alarmed Among the 
This slow wittedbea* extremes as the opossum 

Qn Its side, thus appeann?^*''” an enem> b> dropping limpl) 

tolls from the parfroi^®T" ?'“"'^''‘S ’5) The tongue 

and the animal falh in^a I are tightl> shut 

^om a short heieht Tk heap xf taken up and dropped 

<js captors, unfamihar wichT'^*'*' 

ha%e frightened the amm i to belioe that the) 

ts capable of maiataimn/rK"'° * opossum 

2S0 ® har many minutes 
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Other Defense Methods In the Panamanian jungles the red 
spider monkeys, ivhen pursued or frightened by a terrestrial 
adversary, break off sizable branches and cast them, with 
some effort at directed aim, toward the enemy Occasional!} 
a limb or small branch is broken off and held for a moment 
or t%vo until the adversary draws closer, when the object is 
thrown Related to this behavior of dropping objects toward 
the observer or enemy is the common activity of releasing 
fecal matter and urine with reference to him According to 
Carpenter, it appears quite clear that these behavior patterns 
can be classed as instrumental acts carried out with refer 
ence to particular defensive objectives 

Howling monkeys, when alarmed or much excited by an 
intruder or strange object below, will defecate on the object 
and quickly move on While observing these monkejs from a 
blind, Carpenter^ has observed the animals to release fecal 
matter on the blind as they passed over it The animals ould 
stop, complete the act, and then hurnedl) continue This 
procedure of dropping excrement, branches or other objects 
on a disturbing element appears to be a kind of primitive 
instrumental act 

The kangaroo rat (Dtpodomjs dtstrti) has evolved a unique 
method for determining « bether a mound or some such object 
on the sandy desert floor conceals danger " As it approaches 
such an object, the rat turns, and with force and precision 
kicks some sand on the pile with its strong hmd feet, then 
whirls about immediately to watch the effect The action may 
be repeated several times until the rat is assured chat no dan 
ger threatens It seems highly probable that an animal struck 
by the sand would betray its presence by some movement 
how ever slight This habit would undoubtedly hav e surv iv a! 
valueagainst the rat s archenemy, the sidewinder rattlesnake 
which also lives m sandy places and is known to feed on the 
rat 

Desert pick rats have adopted an interesting military 
development in fortifying their nests and trails similar to the 

?<5J 
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modern warfare HilJ states that the 
ats pile upon their homes the cholla cactus, whose needles 

can Hi r"*' “ "'“y ‘i‘^c«‘on The pack rat 

the rhnll ^ needles with impunity, frequently climbing 
bodvnei'^hr r'"/™' Apparently this is possible because the 
MoLver® rb« “ I^°P°™on to Its foot surface 

share SDin 1 ^ runways with the needle- 
tdnoSr: from the attacks of 

able spines ^ "'^mh would hardly dare risk the formid- 

homing behavior and territory 

stinct" disDlaved*K'*°'i!''t^*^ familiar with the hommg “in- 
tts residen« This bch' '■'’“'ated miles from 

mostof^ „a;rve^"‘r 1 warently well developed m 
has been studi(*^l u /°^***’ species in which the trait 
to d^m, “ f of d'teetion In order 

mg The mice wi. i, m the forests of Wyom- 

the point of capture' Oie'^"^ ” varying distances from 
miles from the TOmt of mouse, released 2 

>ts homesite Inum u '^etumed in 2 days or Jess to 

rather restricted home range of these mice is 

return could be attnbuSTmf^’®!'^^ improbable that their 

IS the probability of th^ familiarity with the terrain, nor 

ration plus a desir species has some means of orien 

"Titer has sinuNfi^ return to its original homesite The 
them at distances ^ Eastern deer mice and released 

home quarters TTie^*”^ from to lf< miles from their 
hcing caught at returned from the longest distance, 

This homing trapped 

mouse (Al/fro/ifj) as i ^ de\eloped m the field 

returned to his home mouse, jet a large male 

200 jards distant Turti, ^ *”^”hourorlesss%henremo\ed 
2S1 ^ stridies with this species suggest 
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that It has little ability to return to its homesite when liber- 
ated at distances of 300 yards or more * 

By tagging a large senes of bats, Mohr* has found that the> 
are capable of returning 30 miles to the roosting site 
The wTiter has marled red squirrels, liberated them sJighri> 
more than a mile from the home terntor) , and obser\ ed the 
squirrels in their normal haunts shortly thereafter The 
same may be said of Eastern chipmunks, which when released 
nearl} 700 paces from their home quarters somehow managed 
to return without dela) to the point from which thej were 
first captured, although it is reasonabl) certain the animals 
had to mvade territory quite unfamiliar to them 
Temtonal Bibaiior Studies have demonstrated that birds, 
at least during the breeding season, have certain well-defined 
territories, which are jealously guarded b) the males Con 
siderabl) less is known of territorial rights among mammals, 
but enough is at hand to suggest that a definite range is 
guarded b> mammals as birds Many are acquainted with the 
aggressive nature of squirrels and chipmunks when their 
domain is invaded by a stranger of their kind Gordon*® has 
remarked on the small cemtorj occupied bj pine squirrels 
(Scturus jremontf) while gathering pine seeds The incessant 
chumng calls of these squirrels, where their territories 
adjoin one another, has been likened to the singing of male 
birds to warn others that the singer was read) to defend its 
area against invasion Gordon further remarks chat Douglas 
squirrels m Oregon ha\e an e\en more circumscribed area, 
some cosering not more than half an acre, and that these 
squirrels kept carefull> within bounds but gaNe chase to an> 
rival which entered their territorj for food The wTiter has 
obsersed the Eastern chipmunk pursue and engage in a spinred 
fight with trespassing indisiduals which in\aded its home 
domain During the breeding season, woodchucks will like- 
wise pursue anj of their kind which come near their burrow 
suggesting a defense of feeding and home terntor) which k 
not well marked during the late summer and fall, when 
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parental duties are past This defense of temtorj is probabi) 
not marked m such gregarious species as the praine dog 
During the season of reproduction. buU fur seals, reaching 
^ grounds before the females, select a section of the 

rocky * ore and guard it with great vigor against any chal 
enger ays ore the am\al of their prospective harem, the 
ig sea s are tom and bleeding from many vicious fights and 
the encounters may continue long after their consorts base 
arrived and borne the single pup 

monkeys have a loosely knit organization, mo\ 
nrfn!^ as the fruits on uhlch the) 

trnnr^^ I ripen Spider monkeys appear to tra\el m 
^ se\eral females and their joung, but 
UsiSuYi, '■corded groups composed of males onl> 
but ir groups break up as feeding activity occurs 

sieht nr the resultant smaller groups staj within 

evening another and all join together toward 

shown that hov% Img monke> s have definite 
one vMr r ^ within the boundaries of these from 

SOtoRoor njonke)*s ma) move from about 

thev ma\ f 4 times when food is concentrated 

amoTchjThVl “ Sroup 

moves barl of its range, its course changes and it 

between 2S gtoup with 

mately 300 acres No"'"k territorial range of approxi 
temtor\ alri, l monkejs vv’as found in this 

seen W md.Mdual males .^e^e at times 

rather restrictld^a^n withm the area are 

trees The shifnn * 1 ^^*^*^ reference to food and lodge 
pcntcr. are constantU *'="Se, according to Car 

> occurring with particular groups 

u actimti 

•cd « “'■cfull) stud 

284 of the animal are activated 
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by a number of factors, these often all combmmg to make for 
a rhythmic cycle which is little varied Probably the most 
potent factor which occasions movement is brought on by 
some internal urge Stomach contractions m the rat are rhyth 
mic and are caused by hunger These mduce a general feedmg 
activity by the rat The time at which animals are active has 
a direct bearing on all their other behavior This activity 
appears to be conditioned bj environmental complexes 


A M Haurs P M Hours 



Fio ^6 —Activity of the fieli mouse C^( (rttnf during the early sum 

mer is illustrated in this chan Several hundred sutons lo mouse runways were 
relccred marked by scales and a pincbo/ oak flakes fdacedro tbeburro v By Ualcing 
hourly Visits for a 24-hour period and nociog v hen the bans were removed an lodica 
tioa of the period when m ce are most active is secured Greatest activity appears to 
ce shortl} after dawn and the hours preceding dusk 

Few mammals are stnctl> diumal or nocturnal With many 
species activity is greatest in the early morning and late 
afternoon, the brightest part of the daj and darkest hours 
of night often being reserved for rest 

Little effort has been made to studj carefullj the actiMtj 
periods of \\ lid animals Deer mice usuall) uaicuitil darkness 
IS complete before venturing from their nest md return to 
the home quarters before the pale of dawn When capcne deer 
mice \%hich had sho\\'n no actiMt} other than during the 
night were placed m total darkness for a month, the same 
relation between acrnifj and outside light persisted as at the 
beginning of the experiment The experimenter concluded that 
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the actmtj rhj thm of the mouse is not produced b) nor di 
rect ) ependent upon a daily fluctuation of environmental 
conditions and so is to be considered an expression of an 
internal phjsiological rhj-thm Because of the definite noc 
ma acttvit) of deer mice and the deep-seated and fiinda 
menta nature of the rhjthm, it seems logical to suppose that 
e most important environmental conditions which control 
the acmit) of mice are those ^^hlch prevail at night “ 

about at all hours but appear more active b) 
.kLi r indicate considerably more activity 

vZ!L t'r -ftem°on (Fig 76 ) 

Deriodc pla)s a selective part m determining 

aoDear fn aciivit), for vertebrate enemies do not 

appear to be so active at these periods » 

Feedinp species are equal!) active throughout the da) 
shortly activit) usual!) are most prominent 

tend to rest -nies'Li^m npptoeches. the animals 

tinue so unr.l ^ ^ and con 

With th^** rr ) ®’^enmg Squirrel hunters are so familiar 
the sun 15 5,^ unprofitable to hunt after 

lengthened ^ t^fore the afternoon shadows have 

their "hich live the greater part of 

acm.tv have developed an 

tunnel roof is pressed"m''b T’''*’ '''' 

repeated a nuJ^ r ® operation is 

bmTow- 3 , It mav be°nK different series of 
at almost anv hour nf rlT^ repaired equall) 

from this that rh u Oight It appears probable 

wdl proLunced 

predation needs of the species in lessening 
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th^t the species' i^'tSTMe"' 

26A Alau) animals Jiv 


-v'v.iauility 

at the 5rw?-^^ ^ gregarious but this b) no means implies 


I sizable 
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groups but lend little aid to individuals of that group which 
experience danger Ground squirrels of the prairie regions 
may number a dozen or more individuals ro the acre but the} 
live unto themselves The same maj be said of bats, which 
often congregate in vast hordes but can scarcely be said to 
profit or utilize in any manner the proximity of numerous 
neighbors Nor do woodchucks, which frequently may num 
ber ten or nvelve on a single hillside, exhibit the social cus 
toms which we customanlj associate with their kindred 
relatives of the plains, the praine dogs When these latter 
animals are alarmed by a hawk, coyote, or other predator 
the chippermg bark of an indi\idual will quickl) send other 
members of the colony scampering to their burrow's 

Moreover, such species as the wolf, which leads a solitary 
life for much the better part of the year, often associate m 
packs of se\eral during the periods of food scarcitj, when 
their cooperative hunting is often necessary to bring down 
large game 

Most monkeys are gregarious, forming a loose group organ 
ization Spider monkeys are usuall> to be found m small 
groups, either a mother and her }oung, a number of females 
with their respective young, one or more males with man) 
females and their joung ones, or males onl) Eventual) 
these groups join with larger ones, so that the> number 40 
or more individuals Usuall) such a group breaks up during 
the earl) morning, but the members keep loosel) m contact 
with each ocher b) vocalization or ma) actually sta) m sight 
of one another, although the> appear to have no highiv 
centralized social control Usuallj groups or herds are domi 
nated by a single leader, but with these monke)-^ control is 
rather diffuse If a group is disturbed, the older animals 
rush to the place of disturbance, under such conditions nidi 
mentar) t)pes of cooperation are to be observed «• 

Vlay The )Oung of most mammals roll and frolic when 
small, but such pla)ful traits disappear as the individuals 
become independent of their parents 


2S7 
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Young \Mld monkeys of various species exhibit play pat 
terns The young run, jump from branch to branch, or may 
stand and jump up and down, sw mg from branches by means 
of their limbs or tails, or even play with sticks, leaves, and 
t e cast-^ff hulls of fruits The young of several monkeys 
WTest e, ug one another, or play alone, sometimes for hours 
e usua play of a social nature, the youngsters swinging 

c asping one another, or actually chasing each other through 
t and nipping at the hindermost portion of the pur 

sued Fox and wolf cubs and kittens of the various wildcats 
urn e an ite one another as do their domestic congeners 
e young o weasels play together m a manner strikingly 
reminiscent of young kittens 

such plaj fulness is less often 
lon» ..f, ’ with one another 

thifh attained full stature No group exhibits 

chain" ° may be obsened 

and dfft free to tree or spiraling madly up 

has nn ’I patriarchal oah Such actisit} 

observed' r° "Production, for it ma) be 

thouJh^ "f '°"e P-rr and there is no 

° woodchucks and 

play ^ ^ observed to indulge m a sort of 

nam^hsiT^’a''^" “ luoien to all American 

tiseh Steen Selecting a tela 

are usuallf 'i otters, for there 

sticks aid oth” ."sh''' rt'®' 

mad dash Ofr "hich might interfere with their 

teilS tnS, “ und 'l-s. "-h 'he 

end slipper, The otter, 
often a doaen ^ l"® ^^^bssard, slides down this incline. 
ot“ ioi r„nf -7 '>■' r-> The bank is 

scramble up and it must ,h™ oousenienil, to 

the top of the slide In the ”„7 „fl”'"^“"°7 7’" 

2 JS luc land ol no snou-s. the otters select 
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a muddy or clay bank , Bachman” records these slides common 
in the reserve dams of the nee fields of Georgia Fourteen 
animals have been seen occupying a single slide at one time 
Seton, after collectmg much testimony on the subject, is 
convinced that the exercise is indulged in for sport and fel- 
lowship alone and concludes that the act is removed entirely 
from the influence of sex or season He adds.** 

Whether the otter slides from the top of a mere snow drift into the adjoin 
ing hollow, or down a muddy bank into a stream, or, best of ill, down a 
long, icy hill, to plunge into deep, cool water below, it is evidently done for 
sport, for the joy of feeling itself flying through space without labour and 
without violence, and with the very same exhilaration that such a thing 
would give to mankind To this, the creature fails not to add the crowning 
charms of good company and of ftiendly rivalry, for, so far as I can learn, no 
one has ever yet seen an otter enjoying its slide alone 


Intraspectfic Ocperatmi That some species may aid their 
kind at critical moments in escaping a common enemy is 
evident from the following A >oung pika ^^as observed to 
be closely pursued by a weasel, which followed the pika with 
amazing accuracy through the rock slides and crevices As 
the weasel was about to capture the fast tiring pika, an 
other pika cut into the race, keeping ahead of the weasel 
and just behind the exhausted pika, which dodged out of the 
death race at the first opportunity Soon a third pika joined 
the race, but was unsuccessful in diverting the weasel’s atten- 
tion from the second pika, which was showing signs of weari- 
ness Shortly a fourth pika joined in the exciting relay, 
'Nhich b) this time had resulted m a very' fatigued weasel 
The weasel shortly gave up the unequal contest The pikas 
apparently aid each other m such crucial moments m escaping 
a common enemy by forcing ic to run a relay race against an 

overwhelming number of opponents • . 

Among monlejs, «hen a Jmnrbancc occum, all the adults 
frequently rush to the scene, and under such cond.t.ons ,ve 
^ ^ ■ rudimentary’ type of cooperation 


nughc assume at least a 
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Enemies as the jaguar, have on occasion actuaJly been pelted 
%vith such available weapons as were at hand 
If cUnger threatens or the animals are alarmed, any member 
of a leaver colony will give a resounding whack with its 
great flat tail thus warning other members of the clan These 
in turn sprea the alarm m a similar manner. This action is 
pro a y invo untary , but it serves a useful purpose. Muskrats 
such a %%amiog, creating a truly remarkable 
ral'p shot-hke repoas on the still night air are 

Cn u within hearing take to cover. 

rantr^^Vh through the tropical forests. Some 

ieufn3< the trees while others follow below, so that 

above Ml ‘^'■opp'ng from their resting quarters 

related Animals which are but remotely 

always ann c' together for purposes which are not 

mils The A the fox and the larger game ani- 

herd t ^ observed to visit a 

aeainsj .^e fi ^ among them, and actually brush 

and beinr reK ir j u animals, leaping at their heads 

of ^He n^gh^rj. antlers Ob- 
ment from the Drore<1 appear to derive some enjoy- 

along a trail w,Jh tn f®* f^as been obsen-ed walking 

their faces m play anrthe ' u"" ’“"’P'OE “P and biting 

Propmj Htfhfj ^ l>uttmg him gently along in front 

cate property rif»hr methods are employed to indt- 

3 nd blacks, oftm scIki Bears, both grizrlie 

"bey frequently use In 

often selected and the qo^king aspen is 

colored bark When u readily seen on the Jighc- 

on Its hind lees reach * '*^^.‘* ^PP'^ached, the bear stands 
hues the bark so’that r>rnm* scratches or 

men belicte that the matu"!^ 

290 made only by the male and 
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that the Jargest bear, being able to make the highest marks, 
probably intimidates others, warning them to avoid the 
territory This hj’pothesis is not supported by facts, for it is 
well knowm that females as well make such signs Wolves 
and the larger cats are said to urmate or leave some manner 
of scent on their kills and likewise use convenient “odor 
posts,’* signalizing to mterlopers that the temtorj' is occu- 
pied, but writers often ascribe too much interpretive power 
to such signs w ithout being fully aware of the true significance 
of such actions 
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iiAiniAL IS safficiently elastic id its organization to 
coj^ jMth wide range of climatic or other conditions 
J^JCh are found throughout North America Each species 
otnes specialized for eavtroamental conditions which are 
oltea narrowl) and sharply defined The animal communities 
° ^ temperate, and tropical America are quite unlike 
lust as those of the desert and mountam tops differ 
borne mammals are much more adaptable chan others and 
cor mg y occup) an extensive area which embodies man) 
II erse associations Such is the masked shrew ^Sorev ctrerrat 
range encompasses an area in excess of 2 
5<!uare miles, extending from central Alaska and all 
V. * south to North Girolma in the east and 

wfipK ^^*rhin Its range, this mammal mire 

etc nirh^ ' juore than a pennj , occupies di\ erse ecolo 

Coa«f dnftwood lined beaches of the Atlantic 

northern ‘^ouifaous forests and arctic Barren Grounds of 

htdc «n^ this extenswe range SO 

ncssee are that examples from Alaska and Ten 

ncssee are acco-ded the same subs^ific rank 

<etrrM. ^ t ■'» "hosc distTibution seems to incli.de 

.nsomhemG«rc.. ' 

.nd.,.Iu.U cf„h.ch ^meted to an actr or 
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so m extent, have found the entire continent suited to their 
needs, and one race or another occupies an ecologic niche 
from Alaska to Yucatan and across the breadth of North 
America 

Many bats, not restricted as other mammals, range %\idelj 
and some species have been recorded from nearly ever) state of 
the Union Such is the silver haired bat (I^sionjcteris) nhich 
occurs from ocean to ocean, from Mexico to the coniferous 
forests of northern Canada The power of flight is character 



Fio 77-Theinap.llascrat«the«trcmed.ff«e«c« nfartgeo/moNorthAmer.c.n 

n.an.maU TheareafnbUckuoccupedbr.het r,ym«kedsbre v 

The dot enclosed by a c.rele .n exaeme southeastern Georg a .s the > 
rock., gopher 'M.b.o •" .-..JcW)' m-"" 

ot.hec”. fo«d(rcrco.(oc»>ofpocl.«gophn«™« ooo. ol.h ch o.ctl.p .hr 
range of their kin 

.Stic of all bats Still, some force acts to pres enr the ur.l.aanon 
of this posver m extending the range of every species The 
little Badey bat Wo-), from ava. able °f 

collectors, appears to be restricted ro a small ^=8'°" “ 
Mexico The very irregular boundaries ssh.ch delimit the 
range of any species are a test.mon, to the inexorable lasss 
sshich prevent excess.se spread of a species 

factors influencing distribution 

The range of any mammal is usual!, depend™, o" ^ 
inerangeoi auy rectors, some of uhich ma) be 

of vet) diverse environment^ terrestrial species and 

quite apparent, as water barr 
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extensive tracts of land to aquatic species Others may be 
most obscure, as, for example, the chemical nature of the soil 
v\ hich influences plant life and, in turn, the animals dependent 
on such plants The presence or absence of water, extensive 
deserts, humid forests, mountain ranges with their attendant 
barriers of climate and vegetation, and many other factors 
contribute to the restriction in range of a species 
Temperature Temperature undoubtedly is one of the most 
important factors m the distribution of life Its effect on both 
plants and animals is apparent at ever) hand Wherev er arctic 
con itions prevail, relatively few species are found, under 
temperate or tropic temperatures, numerous forms exist anJ 
these are characterized bj great diversity 
One need not trav el from the poles to the equator to w itness 
t IS c anging life A tram will carr) the traveler m a few 
hours from the humid eastern coastal ports of Central America, 
t roug dense )ungle where sloths, monkeys, coatis, and 
agoutis abound, to the continental divide, a mile above sea 
r^i*f " squirrels and native rats not unlike those of 

1 omia and Mainland exist Many genera of mammals 
>hich are found near sea level in the United States occur m 
Panama onl) on the mountain peaks 

Afrrrww Dr C Hart Merriam, after 
S expCTience as a field naturalist throughout North 
impressed with the importance of tempera 
Pre\in»is 1^'icff distribution of plants and animals 
life 7 nn« ° had mapped the boundaries of 

sessmp ^reas of distribution characterized b) pos 

isothwr^Tn animals and plants B} plotting 

arcued t of North America, Merriam 

ofther>rnv ^ ‘sotherms agreeing with the boundaries 

contromrp ^‘Sn.ficant temperatures 

rrnl for rh V ' formulated latts of temperature con 

mm^U a„ , 7 ""a”"’ J.smbut.on of terrcttnal 

en.mU aud plauts Assum.ug that certa.u temperatures are 
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of critical importance to the northward distribution of an 
animal during the season of growth and reproduction he 
stated Animals and plants are restricted in northward distribu- 
tion by the total quantity of heat during the season of growth and 
reproduction 

To determine the critical phase of temperatures which limit 
the southward distribution of life, Memam next selected the 
mean daily temperature of an arbitrary period of 6 weeks 
during the hottest part of the summer When these were 
plotted and isotherms drawn, they agreed with the southern 
boundaries of the life aones as conceived by him 

The second temperature law is stated Animals and plants 
are restricted in southuard distribution by the mean temperature of 
a brief period coiering the hottest part of the year Climate alone, 
according to Memam’s thesis, is the primary limiting factor 
m the distribution of animals Temperature is the dominating 
force, but rainfall, ^^lth its zttendzat humidity ^ was considered 
by Merriam as a significant factor, and he later divided the 
three zones of the Austral Region into humid eastern and 


and western portions , . „ 

Temperature may be influenced by many dn erse factors, all 
of ,vh.Vh play a part m resmctmg the d.str.buc.onal bonnd 
ar.es of a species Warm ocean currents may bathe arctic 
shores (Alaska) and thus produce a winter climate distinct > 
less sevL than that of an area 200 m.l« inland & Eastern 

farmer knows that com will grow faster on a dark rock) 
mer ..nows rn 

soil than on a light sanu) uu . -i-nrc fnr 

for the former absorbs and terams 

that matter, respond to la^or 

mtummaj beartmc^to^amraa^^^^ 

The transition be „o„eanotlier Certain isothermal 

the, merge zones Temperature is m 

hues form the boundary ° nearness to large bodies 

nuenced b> a>f'“d=./l°P= SeTtuude, eleiated pla teaus, 
of water, and masses bordering large bodies of 

mountain ranges, and Jano 
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water. Thus the isotherms m the Northern Hemisphere are 
often deflected southward. 

To lUnstrale, m Eastern United States the Appalachian 
Moimtams cartj- the fauna of New England and New York 
sout liar along the higher parts of this mountain chain as 
ar as ennessee A similar condition exists in Western Amer- 
ica, u ere boreal forms reach Mexico and southern California, 
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objections to the complete acceptance of such zones as based 
on temperature summing Some animals are absent from 
regions \\here temperatures during the season of reproduction 
are suitable for breeding purposes but winter temperatures do 
not permit survival, even though the species may be dormant 
Moreover, smce little is known regarding the phj'siological 
responses of mammals to various temperatures, there seems 
little justification for selecting certain isotherms as the critical 
ones and excluding the rest, as Memam did Kendeigh’ 
after careful experiments concludes that ma xim u m dailj 
temperatures, rather than mean, are more important in con 
trolling the southward distribution of birds and supposes 
the same is true of other animals 


There are many ocher factors which, if not equally impor- 
tant as temperature, play an important role in the distribution 
of mammals The actual distribution of important and 
Slgnificanc species is probably the safest measure for erecting 
life zones, and this concept has not been fully develop^ b) 
Memam Undoubtedly the life zones of Memam offer a 
partial anssset to the dismbution of life m the 
dominated Western United States Here areas of great alti- 
tudinal disetsity each have the.t p«ul.at animals and p,, 
often sharply delimited from " 

higher or a lower stratum In Eastern United States where 
relatively uniform conditions emst life ^ ™ 

ptuteLmming ^.one .e not m 

Dme!"m "discussion of the distribution of Alabama mammals. 


States 
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to many species The rivers about Sc Marys, in southeastern 
Georgia, appear to be a formidable barrier to the pocket 
gophers, as there are four distinct species of Geomys ^\lthm a 
radius of 6 miles of this town, with no overlapping of ranges * 
ContraruMse, it is the lack of water which limits the spread 
o t e Golden Beaver This big semi aquatic rodent is con 
hned to the larger lowland streams of the San Joaquin 
acramento basin of California, its range stopping short of 
the heads of the tributary screams Its spread is barred west 
^ Pacific and elsewhere by the mountainous nature 
of the region, untraversed by any waterway « 

e S^eat Colorado River forms an effective check on the 
dispersal of many mammals In its lower reaches where the 
river bisects the vast desert region of southeastern California. 

insuperable barrier to a number of xerophilous 
appear to require a desert habitat and 
Knr,?* riparian association which 

tinn ^ ® r*ver The river, as well as the intervening associa 
species habitats, constitutes the barrier to these 

Near its mouth, the river does not act as a barrier, even to 
spKies By a shifting of its channel, as frequently 
the fn ® ottom land are transferred from one side of 
ShL T" other side of a new channel If 

reason rn^T magnitude, and there is every 

non will Ka 't'r species of the riparian associa 
vrock on eirh ' preventing any homogeneity m the 

about .r< occurs on both sides of the river 

nent differenr ^'=‘”her up the river, promt 

-ach side \ ” ° between rhe mammalian fauna of 
condinot ^'-atic and floral 

25g * ^ wiTxm hamjtf) inhabiting the 
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desert upland over wide areas flanking the tvestem and eastern 
sides of the lot% er Colorado, respectively Desert dwellers as 
they are, neither extends into the lowlands subject to the 
vagaries of the river, but above the delta they both range 
on the mesas to the banks of the stream Near Parker, Arizona 
the two species live, each on its owm side, only a few hundred 
feet apart At a pomt where the canyon is a mile deep, the 
strikingly different but allied Katbab and Abert squirrels are 
fotmd on opposite sides of the ri\er, occurrmg in extensive 
yellow pme forests Many mstances could be cited to illus 
trate how the Colorado River has fonctioned as an effective 
barrier for non aquatic and non volant species Even in its 
lower reaches, where there is no formidable canyon the riser 
and Its riparian association ha\e long been an impassable 
barrier to xeroph) tic mammals 
The mechanical and chemical character of the soil is of 
small moment to most species but the distribution of fossorial 
forms may be determmed largely upon the nature of the soil 
Weak burrowers such as the kangaroo rats and jacket mice, 
must resort to regions of sandy soil or of sod of a loose fr.able 
character Moles are rare!) found in hear-} sods, shunnmq 
dal's even thonuh these he rich in food 
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appears to ha\e little effect m limiting the distribution of 
these gophers 

Food One often reads that the abundance of a certain 
species is dependent direct!} upon the amount of food avail 
able Sufficient and suitable food seldom appears to be a 
primar) limiting factor m mammal distribution Even in 
seasons of great rodent abundance^ the prolific species haae 
little trouble in securing a sufficienc} Nor is it lacL of food 
hich pre\ eats the occupanc} of an untenanted region border 
mg one \%hich is a\ell stocked with mammals This maj' be 
readily demonstrated in a woodland destitute of shrew's, while 
neighboring wood lots may be well populated with these 
msectnores A cursory examination m either will show 
sufficient food to support many individuals 
Cater Suitable co%er may be of greater significance to a 
species than sufficient food The deer of northern Michigan 
Wisconsin and Minnesota often congregate during the w inter 
in the protectne coniferous stands During the night they 
forage out into the surrounding second grow th hardw oods for 
browse and return to the warmer spruce or balsam stands to 
spend the day When the herds are sufficiently large a food 
shortage results and many deer star\e rather than leave the 
protective evergreens for additional food, even though this 
be but a mile or two away 

Shrews and wood mice are invariably more abundant m 
vv(w s of which the ground cover consists of deep leaf mold 
and rotten stumps than m a similar stand barren of these 
requisites even though food be abundant in the latter The 
porous soil and decaying Jogs provide a sanctuary from 
enemies * 

A dry field with a protective cover of dead grass usually 
supports a higher population of voles than a neighboring anra 
riclicr in food but lacking in a protective ceiling of matted 
herbage 

n errin The presence of large carnivorous predators proh- 
ahlv has little effect on the distribution of smaller mammal' 
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but irritating types, of which deer flies, botflies, and mos 
quitoes are examples, may play a significant role and make it 
utterly impossible for some species to invade otherwise 
promising territory A B Howell* states that the presence 
of quantities of horse flies kept the cattle entirely out of the 
higher Santa Rita Mountains of Arizona m the summer of 
1918, although grass there was luxuriant and many of the 
animals had already starved to death in the foothills The ter 
ritory affected was not considerable, but it might well ha\e 
covered a much larger area The barrier to distribution in this 
instance seems to have been an irritant, the animals disregard 
ing food and temperature and electing to remain in the foot 
hills where conditions were far less propitious than on the 
higher mountam Caribou regularly make extensive journeys 
to find succor from the hordes of flies and mosquitoes, and 
undeniably the distribution of these animals in some parts 
of the arctic is determined largely by the presence or absence 
of insect pests Surely one of the greatest obstacles to habita 
tion of the arctic by man is the hordes of vicious mosquitoes 
and flies which make human life miserable during the brief 
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dtspar), almost identical extemallj , never becomes common’ 
The ans^^ er is probablj to be found m some inherent character 
of the species, difficult or impossible of analysis 
In discussing theories of distribution, Howell® remarks 

We cannot reduce to a formula the existence of a species any more than we 
can that of man Wemaystud) the existence of a small group of individuals 
and arrive at a rtry few fundamental conclusions just as we can study a 
famil) ofhuman beings but I |udge that it is just as difficult to catalog m the 
order of their importance or to enumerate the factors involved m the 
distribution of the various forms of higher life upon this earth, as to so list 
the characteristics controlling the actions and reactions of each inhabitant 
of a cit) of large size 

The Biottc Cotnrnututjf The ecologist and biogeographer 
approaches the problem of distribution b) recognizing a 
composite control of many factors, of which temperature is 
but one Species and their varieties, rather than characteristic 
genera stamp the zone or comrnumt> According to Shelford’* 
plant animal communities are grouped inapurelj quancitatwe 
nianner, in which all important organisms are evaluated on 
the basis of quantit> and individual porenc> The ecologist 
discern the facts bearing on dj-namic life relations 
of all kinds Of these, fluctuating populations, competition 
invasion, succession, and many other factors are considered 
''hen interpreting the distribution of life These major 
^Efif^g^tions are considered as a biome, characterized b) 
plant climaxes and man) dominant animals To illustrate, the 

roa transcontinental coniferous forest is distinguished b) 
Its asst^tauons of spnice-pine. spruce bnisam fir, and pine- 
ncmmck Dominant mammals of this biome are the moose 
can u, jnx, timber wolf, woUenne, and >arjing hare 

HOME RANGE 

No mammal roams mdiscrimmate]> o\cr the terntor} m 
w ic i It I'cs, for us range is determined b) the presence or 
absence of food, shelter, and a suitable home Large mammals 
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have a wider range than smaller species, inasmuch as their 
alimental needs are ob\iouslj greater Flesh eaters range more 
idely than herbivores A weasel or mink ma) quarter over 
more than 100 acres in a single night, while a red squirrel or 
rabbit, findmg suitable food in a small oak grove or b^rry 
thicket, IS ill be content w ith se\ eral acres of territory 
The seasons maj brmg need for more territory Wolves and 
foxes must range more iMdely durmg the periods of food 
scarcit) , hen much of their customarj pre> has hibernated 
or IS protected bj a blanket of snow Cons erselj , moose con 
gregate in loose jards, sometimes 100 acres in extent but 
eocompassmg a smaller temtor) than is usually occupied 
during the summer months 

It should be understood that the range of an indnidual 
species almost altsaj-s overlaps that of its neighbor This is 
obriouslj true among small rodents and insectivores, >%here 
a hundred mdividuals maj occur on the same acre Temtorj 
IS recognized and defended among some squirrels, and it is not 
improbable that certain name mice defend their temtot> 
agamst intraspeafic m\asion Man> of the larger caraisores 
lU not tolerate others of their species itbm their domain 
but information is lacking as to the role they emploj m 
staking out such temtor> as thej maj need Odor posts 
and cla^^ marks on trees are suggesme of a warning to 


intruders , i 

The .err.tor> of a mountam J.^ 
fa.rlj defim.e, bemg son.eth.ns of a crcle tv h.ch .s cot «ed 
b) the lion at tegular miert-als of 3 to 10 daj-s A male !.on 
has been hnott-n to range over 100 square m.l« of 
hut thts must be considered exceptional ^ 

" nh cubs encompasses a ranee much smaller than her spouse 
but hunts her temtor; mote assiduousl; 

Wolt es customaril, assemble tn pacLs of 6 ro 30 dmmg the 
ttmter and follott regular trails, tt h.ch laU 'h' sh^ of a 
sreat uneven circle the diameter “f 

nnles The extent of this ctutsmg radios is determined h^ he 
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abundance of game If this is plentiful, the circle maj be small 
if game is scarce, it maj be sereral hundred miles m length 
Hunting IS easier in regions which have not been disturbed for 
several \%eeLs and this undoubtedl} accounts for the great 
range of some of these hunting trains ” The summer range is 
of course much smaller and probablj does not extend more 
than a mile or nvo from the home den in forested regions and 
scarce!) more on the prairies 

A red fox, ^^hen started b) hounds will circle its o«*n 
square mile of territory unless uodul) pressed, ishen the har 
assed beast \mU enter unfamiliar terram When the hounds 
are shaken the fox soon returns to its own homesite 

Horre BjJtige of Herbttores The home range of the white- 
tailed deer is e\ identlj small and under normal conditions it 
IS doubtful whether the animal mo\es over an area greater 
than *<» square mile A buck and doe observed throughout 
seseral seasons in New \ork State seldom traveled farther 
than ^4 mile in an) direction from a small knoll upon which 
the) frequentl) rested ** It has been the WTiter s experience 
that the w hite tail is a sedeniar) creature, individuals remain 
ing tndefinitel) in a spruce swamp or the adjoining hardwood 
ndges the total area of which did not exceed 200 acres 
Across northern Michigan, Wisconsin, and Minnesota deer m 
large numbers occup) small areas that ha\e good co\er but 
are lacking in sufficient food An abundance of food ma) exist 
less than a mile distant, )ct large numbers will star\e esen 
winter Deer congregate wherescr there is a good coscr of 
t ic e%ert;reen prow-ih without realizing that the food i^ 
msufficicnt to maintain the large herds which seek these 
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continually m the ncmity \\here it \\as first observed during 
the remainder of the summer In the follow mg summer (1922) 
this same doe with bell attached was reported along the south 
run of the Yosemite Valle) Daring the summer of 1923 the 
same a nim al w as reported many times from Little 3. osemite 
Valley, a mmimum distance of 17 miles from the place where 
It was first belled, and m the summer of 1924 along the Half 
Dome trail, about 4 miles north of its 1923 habitat Ever) 


wmter the doe returned to Cascade ** 

Woodchucks have been known to swim a river dail) to 
reach a choice food patch, but all who h^^e observed this 
animal know it is seldom more than a rod from its burrow and 
rarel) 50 jards distant Woodchucks w lU occasionalh traNel 

a distance of se^e^al hundred >ards from their den to msic an 
orchard and feed on the drops, but these extensn e mo^ ements 
for smaU rodents, usual!) are the result of an insufficient food 
suppl, Withm a f=« >aras of then- home quarters A chyv 
munk (TmJMS imatus) has been obsened to gather fo 
tegnlatlj from a fatoted local.t, some 400 paces 
«hi!e another traversed a broad gorge dail) to reach a 
nnnsuallj favorable source of food 

tur« ,L havtnn a ,earl, range of abont 3 acres and 
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entire life may be spent between several adjoining stumps 
m the woods 
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CHAPTER XIV 


USEFUL MAMMALS 


JL'he value of our native maimnals m providing sport for the 
hunter pelts for the fur trade and meat for our people has 
been referred to elsewhere These are tangible values pro 
vidmg health) outdoor recreation for many thousands of 
Americans and offering still others an opportunity to make a 
partial livelihood Mammals pld> other useful roles no less 
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There is a growing army of hunters who have discarded the 
gun for glasses and camera, who realize in a fine picture the 
thrill which r an never be obtamed from a mounted head, 
however handsome it may be More and more do we find 
sportsmen traveling to the north countrj for the sole purpose 
of obtaining movmg pictures of big game 
Henderson has adequately summarized this grow mg 
interest in our wildlife He states * 


The esthetic value of mammals is recogntaed m the lawrs for their protec 
lion iQ our great pubbc play grouads the cational parLs where hunting 
laiuring or destroying the wild animals is strictly prohibited not because of 

their intrinsic value but m order that they may be seen bj smtors Inconse- 
quence of their immunic) from molestation they become sery tame an 
seeing them m the open adds to the delight of thousands of visitors annuallj 
Automobile tourists crossing the oontioent on vacation tours are 
delighted at eiery exhibition of wild life along the route-prairie dogs on 
their mounds barLiog at the passers by pcL rabbits bounding over the 

plams ground squirrels scufT)iDg to their holes 

among the trees an occasional coyote loping over the disunt slopes and 

great u the rejoiang at a rare glimpse of a deer or antelope 
W HALING 

The pursuit of tt hales has occupied the attention of sea 
farmg men for centuries Whahng m America ttas largel) 
confbed to the coastal stages, tthen vessels from Nett found 
land, Nantucket, and Nen Bedford scotned the 
Later these tessels sailed the oceans of the ttotid, and the 
United States ones much to the intrepidit) and featlBsness 
of the hard) tthalets ttho first earned the Stars and Stripes 
mto nett and little explored comets of the tt orld 

By the middle of the ntneteenth centnt) ncari) * 

ttere engaged in the tthale fisher) of America The pursuit of 
tthales Js earned on so ass.dnonsl) that not mfreqnentlt 
25 nr mote tessels ttonld be m s.ght of one another at a , me 
Whale 0.1 ttas much tn demand for both ointment and the 
ntanufaenre of candles nnnl Vo“d!f 

hght.ng tthen the tthale fisher, snffeted tetetses Toda^ess 
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whaling IS carried on in the North Atlantic and North 
Pacific than formerlj , the decline of whales due to intensive 
hunting making their pursuit less profitable 
Modem Wbaltnf, Modem whalers are equipped with a 
powerful gun mounted high in the bow, which shoots a 
100-pound harpoon, the cap of which contains an explosive 
A time fuse is provided, which sets off the explosive a /el^ 
seconds after the harpoon has struck the w hale As it explodes 
long barbs are thrust out from the tip to fasten the whale 
securel} Often se\er3l shots are necessarv before the whale 
IS disabled and can be towed to the ship s side A chain is 
passed out over the shank of the whale, just above the flukes 
The animal is then towed to the factor) The whale is drawTi 
onto the ramp and cut mto \anou$ pieces, placed in s’ats 
and boded down for the valuable oil 
The whaling indostr) , while not of such importance toda) 
as It svas once, is bp no means insignificant Most whales 
are now taken in antarctic waters, particularlp the de- 
pendencies of the Falkland Islands, and these have wuthin 
recent years ^excluding Japan) accounted for nearl) two- 
thirds of the w orld s production * Pelagic whalers have 
increased the take of whales in some oceans These are large 
craft such as reconditioned ocean liners They are provided 
mth a ramp m the hull, and the whale may be drawn directl) 
into the ship The smaUer boats ( catchers ) bring their 
catch to the larger vessel, which is equipped to render the 
I hale 

^prov-d methods of hunting and handlmg the catch of 
whales and utdmng the b> p-oducts make whalmg stiU 
DTofitable to those engaged m the mdostr) The fleet of 
w mg vessels and floating refinenes returning from the 
j brought the largest cargoes of sperm oil 

and by producK trer loaded, obtamed, it is said from whales 
w hich were located and repotted by wureless-equipped air 
planes and killed by electric harpoons One vessel brooghr 
62,000 barrels of oil and another brought 37,000 barrels * 
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Products of the Whale Ftsbery Whale oil is the most im 
portant article obtained in the whale fishery A single large 
whale may jield over 200 barrels of oil This oil is used 
chiefly for soapmaking and for fuel oil Sperm oil is much 
more valuable and is obtained from the huge head cavity of 
the sperm whale Large males may yield 16 tons of oil but the 
usual take from an a\erage whale will scarcely exceed 6 
tons The sperm oil is used chief!} for lubrication of light 
machinery 

Whalebone ^baleen) was at one time ver) valuable, $1 
a pound being paid for good-qualit} plates It is trimmed of 
Its bristles, boiled until soft, and cut mio the desired strips 
Its many uses have now been supplanted b) steel, but milliners 
and dressmakers still find use for it * 

The flesh of whales is eaten in Japan, and, to a limited 
extent, elsewhere The residue from the factories finds a 


ready sale as fertilizer 

Ambergris is a fatty, dull-colored substance, occurring 
as a biliary concretion m the intestines of the sperm whale 
Lumps of various sizes are found floating m the sea, on the 
coast, or m the sand of the beach It is greatl) valued m 
the perfumery trade High-grade ambergris will fetch $14 to 
SIO »n ounce Lumps vary m cce.ghl. bur there .s a r«ord of 
» lump werghmg 750 pounds, all taken from one rs hale b« 
the cL Ol a Nantucket sh.p Morph) > states that the total 
product, on .n the United States .n 19^ -as onl) -Mounds, 
svhich was landed at Ness Bedford and brought Sll.OOO 


THE SEAL FISHERY 

eatrrfa'Cl^ahngB^ 

a vast continent of ice, to pursu 

seaUnd the rarer hood seal nuntbers. are most 

Harp seals, ,^*,,,„®™ccful animals, seldom 

nought by the sealers These 6* 
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exceeding 6 feet in length and 300 pounds in weight, have 
coarse hair which is of little value for the fur trade When 
scraped of its hair, the resulting hide is transformed into a 
soft lustrous leather which has a read) demand for the manu 
facture of handbags and wallets The thick lajer of fat, when 
rendered, produces an unusually pure clear oil, which is 
widelj used as a fine lubricant Of late )ears, the coat of the 
whitecoats or bab) seals, being silk) and white, has 
become fashionable for ladies wear 
The hood seal, due to us comparative scarcit), is of much 
less importance in the seal fishery These seals are a saving 
grace when the vessels fail to encounter the whelping ice of 
the harp seals The coarser pelts do not giv e such fine leather 
nor can the oil distilled from their blubber compare with 
that of the harp seal Nevertheless the much larger size of the 
hood seal makes the hunt for them not wholly unprofitable 
Seal fishery has been pursued for many years, but the pic 
turesque days of sail are gone Formerly the wind)ammers 
with full sails, set out together for the great ice floes where 
these migratory seals congregated to whelp No longer do 
they race back to Sc Johns with their loaded hulls 
Steel ships, wireless, and the use of airplanes to scout the 
whereabouts of the mam patch or communal birthplace of 
the harp seals ate important to the industry The industry 
has declined, but the valuable oil is still much m demand and 
vessels still sail each sprmg to the ice fields 


SOIL CONSERVATORS 

The efforts of wild animals m checking soil erosion and 
conserving water have been little appreciated until recent 
times Since the nation has become soil-conscious, con 
servatiomsts have been increasingly aware of the part played 
by the beaver m regulating water flow and preventing hasty 
runoffs and consequent floods The beaver has long been 
successful m reclaiming soil, and his hydraulic engineering 
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feats merit considerable attention by those who would mini- 

mize soil erosion , 

The impounding of water hy dams provided sizable ponds 
where the beaver could build his home and store food for 
Winter use Eventually these ponds became silted, forming 
broad meadows, which were in rum succeeded by dense 
stands of alders, willoivs, and birch Long before this sue 
cession reached its climax, the beavers had moved on ro 

establish new sites, and the cycle was repeated 

Attention has recently been called 
beaver dams as geologic agents ‘ It is believed that beavers 
have, in the past, aggraded all smaller valleys below thecae 
of navigable nvers Inasmuch as these big rodents have toi 
active for many thousands of years they must ® P 
physiographic agents Their work is characteriaed by com 
plem aggrading of valley floors, originally in 
Lps. fhich dfsappear m time and l^ms 

plVe^haXTvrLtbeen^^^^^^ 

North Amenci , ,, cn,] Con 

The beaver has '>-Jf:;'J^:”VonLvat.on program 
servation Service “ “ of ,h,s animal is suffi 

A single example of , overgrazmg and logging 

cient to illustrate its “"P””" f drainage basin of 

had produced a Wash^^ton. which allowed 

Mission &eek near Cashmer . 3 „ous floods in the 

heav> runoff of orchard trees hid 

valley below Large numbers o ' rocks 

been w ashed out and other orchards w ere cos erea 
soil finrl tl(»hris 
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uhere the bea\ers had formerl) occupied onl) a few hundred 
feet of stream there were now 60 dams in more than 5 miles of 
watei^\ a) Nov% man) , if not most, of these mountain streams 
var) in their flow with the seasons of the )ear During the 
spring runoff, the streams reach near flood proportions and do 
considerable damage Until mid summer a good flow is mam 
tamed, but etentuall) the flow is diminished, and there is 
insufficient water for irrigation purposes, with resultant 
drought conditions Both state and government agencies have 
constructed large water impounding dams at great expense to 
remedy this condition With the thought chat beaters could 
regulate the flow b) virtue of their many dams, a number of 
beavers have been introduced into areas where flood and 
drought conditions annually prevail These animals hate 
proved most effective m their efforts In the lower Yakima 
Valley of Washington, beavers introduced from a pome 60 
miles away constructed several large dams, one of which was 
90 feet long and 7 feet high and was blocking a stream flowing 
65 second feet of water The storage capacic) behind the dam 
was 691,500 gallons A man made dam similar to the one 
described would cost $2,500 

Although the work of burrowing rodents on bare soil or 
on slopes may cause incipient erosion, their good services 
m soil turnover has long been recognized Pocket gophers are 
confirmed burrotvers, their tunnels threadmg the ground m 
every direction at relatively uniform depths of from 4 to 8 
inches Grinnell® has made a careful survey of pocket gopher 
activity in the Yosemite Park of California Measurements of 
earth cores reveal that the gophers were bnngmg to the sur 
ace 1 64 pounds of soil per square yard Assuming that gopher 
workings covered only 0 1 per cent of the land surface m the 
area studied, there would be 3 6 tons of earth put up per 
square mile, or 4,132 tons over the whole park in a single 
winter Assuming that as much dirt is brought up m the 
summer, it is revealed that about 160 carloads of 50 tons 
each is lifted a distance of 8 inches every year 
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Such soil disturbance by gophers is by no means restricted 
to California or other Western states Every visitor to Florida 
cannot help having noted the amazing number of mounds 
piled up by these diggers The white sand mounds, often as 
large as a felt hat, are strikingly evident on the darker sur 
face, and their incredible number attests the abundance of 
these animals Mounds each containmg several pounds of dirt 
may often number a hundred to the acre 
What of this soil turnover^ How does it affect the terrain 


at large or react upon the vegetation and animal life^ 

Some of these relations of the pocket gophers to their 
environment have been outlined by Grinnell 

1 The weathering of the substratum is hastened by the 
burrow systems carrying the air and the water and contained 
solvents to the subsoil particles and rock masses below 

2 The subsoil is comminuted and brought to the surface, 


where it is exposed to further and increased rate of weathering 

3 The loose earth brought up and piled on the surface 
of the ground thereby becomes available for transportation bj 
wind and water, ram and melted snow carry it from the slopes 
doivn to fill up glacial depressions and to make meadows of 
them, and when these are full, the sediment is carried on still 
farther by the gathering streams to contribute to the 
up-buildmg of the great and fertile valleys bejond the 

foothills , , 

4 Water ts conserved for the reason that sn^v melts 
mote slosviy on potoos ground than on hard pachri so.l or 
bate rock, so that the spring runolT is 

to the streams below is distribut^ oser ® r^lnnecr 

time, futthetmote. the porous so.l retains the ssatcr longer 
than packed ground and g.ses tt np -Kh 
slownL Spnfg floods are less l.kel, to occur and a mote 

tegular ssatL su^pply is 'TX eegetat.onal 


"ater conservation 


315 




AMERICAN MAMMALS 


6. The ground is rendered more fertile through the loosen- 
ing of the soil as well as through the permeation of it by the 
tunnels themselves, thereby admitting both air and ss-ater 
to the roots of the plants liie mineral constituents of the soil 
become more readily available and the rootlets are better able 
to penetrate the earth 

7 The accumulated vegetational debris on the surface of 
the ground is eventually buried by the soil brought from 
below by the gophers and becomes incorporated to form the 
humus content so favorable to the successful grossth of most 
kinds of plants Gnnneil concludes that on certain wild lands 
the burrowmg rodent is thus one of the necessar)* factors 
m the system of well-being. 

In addition to the factors sec forth above, the accumulation 
m soils of the excreta, hairs, horns, and dead bodies of 
mammals, together with stored foods and nests which are- cor 
used or eventually deserted, may loosen and enrich the soil * 


FERTILIZER PRODUCERS 


The droppings of wild animals have long been utilired for 
enriching the sod Bones are occasionally collected, these 
be^ eventually ground up and used to enrich the sod. 

e guano of bats has been more extensi vely used than that 
of other wdd mammab. Bailey gives a fuU account of the rich 
deposiB in the Cirlshad Cairera of New Mciico,” In thb 


enemiire dvcm the fretvnUed bats (Jad^ricU, 
w^ch are noted for their habit of roosting m extensive 
colonies, are mnch prized for then gnano deposits. In late 
summer an early fall the bats gather in tremendous numbers 
to pass then long winter sleep in the recesses of rhi. cave- So 
d^e are the streams of flying bats as thev enter the cave that 
tney may seen for a distance of Z mil'cs, and these flights 
continne from late afternoon until weU after dusk. Then 
numbers run mto the miUioos. 

The raoTOous guano deposits in the cave have reached a 
depth of 100 feet, as many feet wide, and H mile in length. A 
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flourishing business occupied the guano collectors from 1901 
to 1921 Bade) states that during a 15 year period half of each 
) ear was devoted to the work, general!) from September to 
March, and that from one to three carloads of guano eigh 
mg about 40 tons each ^\ere shipped each da) From 20 to 
40 men w ere employed at a time sacking, elevatmg, and haul 
mg the guano to the railroad, and night and da) shifts were 
vvorked m the cave Prices ranged from $20 to S40 a ton Now 
there is little guano left in the caves The guano is deposited 
at the rate of about 1 inch a month so that it is obvious that 
many years muse pass before a commercial quantit) can again 
be established 

In Santa Cruz County, California, wood rats are numerous 
and build their large houses, often 6 feet high, the basements 
of which may contain several bushels of excrement In some 
instances there may be 10 or even 20 sacks of this 
purely vegetable origin Local florists gather hundreds oi 
sacks of this manure and ship to neighboring cities It is 
considered very beneficial for plants which require an acid 
soil, such as ferns “ 

destruction of pests 

The role of mammals as msect dessrojers h’S 
shade, sed b, birds, but some group 
albesmreduUr™»>«-» — 

attracted to such prc) ,,,, hjK feed almost eaclusiselj 

Some mammals notably „„„bets 

on insects, and „hetc these m considerable On 

It IS said that them t n«, abundant and 

Indian Ke; m Tampa Ba). ^ „g Lep, „hetc the 

mosquitoes are rate or ’I*™ and this has been 

hats arc scarce or absent, roosq Because of ihcir supposed 
attributed to the absence ot ’ ; Bas been thought 

role m teduc.ng malarial mosquitoes, 
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advisable to encourage bats in malaria-infested regions. Bat 
roosts have been erected about San Antonio, Texas, to attract 
the Mexican free-tailed bat. A few roosts have been occupied, 
but there is little evidence that these bats have been influential 
in reducing the numbers of malarial mosquitoes. 

Shrew'S and moles consume quantities of insects and may be 
important factors in reducing the numbers of injurious forms. 
Shrews feed upon various small animals, but their most 
important food appears to be insects. McAtee’* states that the 
short-tailed shrew has proved to be one of the principal 
enemies of the larch sawfly and it has been ascertained that 
in New Brunswick 40 per cent of the cocoons are destroyed by 
this shrew. Moles are known to feed on the grubs of Japanese 
beetles, so reducing these pests that almost complete control 
obtains in small areas. 

Although it is generally recognized that rodents do not 
restrict their feeding activities to plants, thehighJy insectiv- 
orous nature of many species has only recently been estab- 
lished. Western ground sqairrels are notoriously fond of 
insects. This is particularly true In the irrigated portions, 
where grasshoppers are often a scourge. At times the striped 
p’onnd squirrel seems to prefer grasshoppers to any other 
ood, and -where these insects are abundant it svill eat them 
almost to the exclusion of all other foods.” In Iowa ground 
squirrels have been noted to feed extensively on cutworms, 
webwon^, wireworms. grasshoppers, and many other 
noxious insects. Prairie dogs have been observed to jump into 
^ j catch the passing hordes of low-flying grasshoppers, 
Md It IS weU established that tree squirrels of all kinds relish 

et es, caterpillars, and such grubs as they may find beneath 
the bark or hidden among the fallen leaves 

Wild mice are inordinately food of insects, which often 
comprise a large share of their food The little insectivorous 
grasshopper mouse (Fig. 49 ) subsists largely on insects, 
scorpions and other small creatures. In examining several 
hundred deer mice taken during the summer, the %\Titer has 
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found a good proportion of the stomach contents to contain 
insects Graham*® has showm that one of the important 
factors of environmental resistance tending to hold down the 
numbers of the larch sa%vfly is the effect of mice These animals 
open and destroy on the average about 60 per cent of the 
larvae that succeed in spinning cocoons In a collection made 
near Itasca Park, Minnesota, he found that out of 481 open 
cocoons of the larch sawdly 74, or 15 per cent, had emerged 
normally, 382 cocoons, or 80 per cent, had been opened by 
15, or 3 per cent, had been parasitized b} insects, and 
10, or 2 per cent, had been destroyed b} fungi Observations 
in years following these first studies confirm the importance 
of deer mice m reducing the abundance of the larch sawfly 
The carnivores are important consumers of msects, some of 
^^hlch are serious crop pests The most notable insect eater 
of this order is the skunk, which at some seasons appears to 
feed on little else, McAtee** refers to its good services m this 
fashion 


Of our Urge numnub, stunts certainljr are thegreatesr enemies ofinseas 
Anny worms, tobacco ssorms, and white grubs are faronte prey of these 
aninub In Manitoba, hfr Norman Griddle, field officer, Canadian Ento- 
mological Service, estimated that on one 8 acre tract skunLs destroyed 14 S20 
white grubs to the acre Cutworms, the potato beetle and trrasshoppers and 
other insect pests are eaten by stunts, and the common eastern slunk once 
pto>-ed so effioent an enemy of the hop grub in Ness Yorl, that the ^t 
•«S»Ution protecting the animal in that state ss-a$ passed at the de^nd of 
‘be hop growers Invest.t^t.on in New Mexico b> the Biological Sursey 
showed skunks abo to be roost important natural enemies of the range 
“terpilUr 


Skunks ure part.culsrij partul to it hire grabs and cut 
"orms These animals are soon attracted to areas mfested b) 
grubs They proceed to dig a hole, root out the grub, and con 
'■nue ,0 comb an area until the pests has-e been much reduced 

Fox«"cofotes, badgers, bears, and man; other flesh eatm 
«1) on the insect tsorld to sustain them during much o the 
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jear Their perpetual warfare against insects is one of se\eral 
reasons why these little creatures do not completely populate 
the earth 
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CHAPTER XV 
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maminal may be of coosiderable \alue in one locality 
and highl> destructive m another Field mice, when the} 
occur in meadows and uncultivated lands, seldom destro} 
sufficient vegetation to affect man On the conttarj , their very 
presence in such places provides predatory birds and mamma s 
with an important source of food The birds of pre, ma> feed 
exclusively on field mice when these voles are abundant, 
permitting other small but desirable species to maintain their 
numbers or actually to increase 
Predatory mammals, many of which are 
bearers, l.Usv.se feed on these mice 

mg the more ^aTwhen voles occur 

most useful purpose On „„ch damage, 

m the orchard, their feeing ^ ,he bases of which the, mai 

Particularl, to young fruit tre» damaged in a single 

girdle An entire orchard may be seserelj na g 

season b, the action of 'hese mme^_^^ 

The snoivshoe rabbit ralgh value Itisa 

aspeciesivhichptosidesaverj Eastern hunters 

splendid game animal and j ^duce it where chang 

that attempts have been roa o,^hooting base resulted 
«ng environraent-i! lAe the mice ir acts 

in a decreased population ,1,. jarccr predator} mammals 
as a buffer species m providing the p I 
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With food when the) might, in the absence of these hares, be 
attracted to game more desirable from the viewpoint of man 
On the other hand, it has repeatedl) been sho%vn that snow 
shoe rabbit control is essential in certain habitats before 
natural reproduction and plantations of some tree seedlings 
may be successful 

Pocket gophers in the alfalfa field, irrigation canal, or 
truck garden are potential pests and are likely to cause much 
damage In the mountains, the) are said to be an important 
soil forming agent and a real benefit to plant life, counter 
acting the deleterious soil packing effect of cattle and hoofed 
game ‘ Thus it is evident that the control of a species b) 
man, withm reasonable limits, maj be justified at a given 
time and place, whereas its increase might be encouraged in 
another locality, not far removed, at the same time 
It is essential that those entrusted with the control and 
reduction of mammal populations take cognizance of these 
facts and every effort be made to establish a complete histor) 
of the species before efforts are made to lessen its numbers 
Dire consequences may result from hast) conclusions and 
campaigns against any species unless the facts of the case 
have been carefully examined by unbiased investigators 

DAMAGE TO CROPS FORAGE AND FORESTS 
The annual loss to agriculture and forestry caused b) 
native mammals m the United States has been placed at 
$200 000,000, which presumably is a conservative figure 
By far the larger share of this loss may be levied against 
poc et gophers, groimd squirrels, field mice, cottontails, 
prairie dogs, with cotton rats porcupines 
woo c ucks, moles, and other species addmg to this destine 
II * pictured this loss graphically when he presents 
the foUowmg estimates submitted by various states for the 
fiscal year 1917, listing the losses to crops Montana, $15, 
000,000 to $20,000,000, North Dakota, $6,000,000 to $9,000, 
000, Kansas, $12 000 000, Colorado, $2 000 000 California, 
322 
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$20,000,000, Wyoming, 15 per cent of all crops, Nevada 10 
to 15 per cent of all crops, or $1,000,000, Ne^\ Mexico 
$1,200,000 loss to crops and double this amount to range 
Bell believes that name rodents cause a loss of $150,000,000 
a year m the United States m cultivated crops and a similar 
loss in forage on the pasture ranges, making a total loss of 


5300,000,000 a year from this source 

F:ild The short tailed voles (Alirronii) are fomd 

in favorable localities throughout the United States, and u her 
ever the) occur in sufficient numbers in agricultural regions 
damage to crops usuall) results, often to an appreciable 
extent These mice are q die. occurrmg periodical!) in great 
numbers, so that they are always a potential menace to crops 
Agnculrurists usuall) ignore the presence of these amma s 
nntU damage is apparent when the ubiquitous little rodents 
have become extraordinartl) abundant 

The most serious charge against field mice is ‘h" 
live habit of girdlmg the roots and trunU of fruit tr^ 
(Fig 79) In years uhen mice ate abundant, 
be Lere, and entire orchards have been destroy 

or the rrees^o weakened «<■« 

anticipated During the winter til *933 , ,, but user a 

mouse became excess.sely “{;”^“^/N<,„heasteru United 
wide area ,o Wisconsin The 

States, from Maine to \ irgm at 5500 000 ‘ 

damage to New 'lork orehar^ ^^^^ of Virginia 

A single count) m the 

suffered an estimated loss ’j^tructise habits to fruit 

Field mice do not '‘uut < fj„„boldt Valley out 

and shade trees In the fam base reached a 

break m Neiada, mice ,beir raiagcs brought 

high peak of 12,000 to ihc bay was 

de%astation to parts ot toe other root crops were 

reduced b) one-third, the destruction 

largelj destro)ed,andthcaania^ p,ncr* estimated the 

of the long rootstocks was irrep 


AMERICAN MAMMALS 


loss, on the basis of ha}, alfalfa, and other pasturage, root 
crops, and trees at $20 per acre, amounting to a damage for 
the hole ^alle) at $300,000 The loss in ha} fields and pasture 
land IS less spectacular and hence easil} o\erloohed, although 
mice are often abundant enough to take a measurable toll 
Inasmuch as these mice will eat their own weight of green 



food dad} , a usual population of 50 or more mice per acre can 
ta e an appreciable toll Field mice frequently mvade the 
garden, and. with their consins, the pme mice, make severe 
inroads on potatoes and mbet-tooted plants It is often 
necessatj to reseed sizable plots when these pests ate at all 
common ^ 
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been placed at more than $12,000,000,* and there is much 
evidence that the numbers of these destructive rodents are 
increasing During the last fesv years of drought, gopher 
damage has been more noticeable on grazing lands, particu- 
larly in the mountain meadows where moisture and vegetation 
have been more plentiful • The gopher is particularly severe 
m the Middle West, where alfalfa is grown without irriga- 
tion. The roots and parts of the stem are eaten, and, in addi- 
tion, mounds from the subterranean burrows are thrown op 
which effectively co\er the groxving plant and later obstruct 
its harvest As many as 1,500 distinct heaps of earth to the 
acre have been counted on fields of average infestation. So 
abundant are these mounds in the river valleys of the Middle 
West that one may walk across an entire tract by stepping 
from one pocket-gopher mound to another.^ ^feadoxvs may 
have the appearance of having been plowed, owing to the 
mounds and workings of these animals. It is obvious that 
the gophers must be reduced on such lands before a crop of 
hay can mature (Fig. 80). 

Pocket gophers frequently girdle orchard trees, which 
may produce grave results In a 60-acre Oregon cherry orchard 
It was found that 71 per cent of the trees had been killed and 
21 per cent were injured beyond recovery, leaving less than 
8 per cent of the trees uninjured. In badly infested apple 
orchards, 60 per cent of the trees were either dead or ba^y 
mjured • Citrus grove owners in the Southwest have suffered 

om gopher activity, and ornamental trees such as palms 

ve been quite ruined by the industry of this rodent. Even 
lawns are not exempt from the ravages of these burrowing 
beasts 

Ka^its Rabbits and hares are widelv distributed over 
Nonh America and wherever they occur do a certain amount 
o amage This is particularly severe daring the winter, 
when herbaceous plants have died and grasses and other 
low-growing plants are covered by snow. Snowshoe hares 
have been known continually to eat back the tops of firs. 
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one tree having been eaten annually for 46 years before a 
shoot could grow beyond the reach of the rabbits * Bryant*® 
has charged the jack rabbits and cottontails with the loss of 
entire crops m some fields of California Jack rabbits, when 
they occur in small or moderate numbers m the Southwest 
may have a neutral or even beneficial status on the range 
They seldom appear to consume more than 3 per cent of the 
potential production of grass on the range ” Their size makes 
them a potential menace, for 12 1 California jack rabbits 
will eat as much as a sheep while 60 6 jack rabbits will 
consume as much as a cow The sheep jack rabbit and co%\ 
jack rabbit equivalent for the larger Allen jack rabbit is 
much less 

In the mountains of Utah the snowshoe rabbit is very 
common and extensive damage is often noted in natural 
coniferous stands as well as m plantations made by the Forest 
Service In some of the denser areas of reproduction less than 
10 per cent of the trees are free from injury, and a fajrl) large 
proportion are so severely injured as to be of slight future 


commercial value ** ^ 

The introduced European hare (Irp.r .s a pot^ 

nal menace to crops and orchards " ^ ,crus«K 

established It is most abundant in ssestem 

T^e“ otS inTsTn^e'-N^: ‘"a” Jam^connt, exceeded 
$tWOOO d^.ng thesunter^n915-W^^^^^ and numetous 

GrW Siumtls The wide ) cultivated crop 

Etound sqnirrels exact a f”*' '^'^„u„"ed m the Wes" 
and ceteals This ■' destro,cd One 

where entire gram fields roa} ground squirrel 

of the worst offendeis is * that the squirrels 

iOnUus colttmhami) Shaw f tt,„tcr wheat in March 
commence feeding on „,™ls bit through the |uici 

As the stalks lengthen the sq 
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gro%Mng tip, e\entuaU^ atracLing the nheat beads One 
squirrel tviU dest^o^ 56 pounds of \sheat, worth more than a 
dollar Inasmuch as there maj be several squirrels to the 
acre and populations numbenag Z5 per acre ha\e been de- 
stroyed, It 15 apparent that this is a pest of major importance 

The flickertail (Otilljs nchardiont^, is an unmitigated 
nuisance m the prairie regions of Xorth Dakota Bailee ** 
records their destructive habits in this manner 

\s $oon aa thev raere- frosi hitcTsation la *p^ng ther fcccio digeis^ cp 
th'" s«sd and eaua? the vocae e-aia lEit has form n the fall ** 
soon 2s the ty^ce sowing ststts th*^ «lig cj* th* r‘*vf seed aod ca*Tv it ztrar 
UTjen the 5— Dt-a th-r di? both sproct a~d Le-'cl and after the le' 

nels are eatirelr exhacsted th^ feast on the vocns gr OT cigg until it i* 
head-d oct Tph«a ther bevin on the voocg heads cutting dowTi the stalks 
and eacmg the voune seed through all its g - wi ag sxaces \s soon as th* 
gnia u npe ther canr it atrar as tapidlr as posi b'* to thetr store*’ecses 
and this « OKticwd cs jI th* last bcadl* is fe=!or^d froa the fields Four 
thousand of these squirrels on o- atoucd th* edsre of a se-tio" of laod would 
reaorea conii'^eraMe pcmoa of tflecrop and it is sot scrpnsag that ther 
are cons dered the g-eaiet* pest of the r *gio 3 Th'y seta to hare co preftr 
ence berwe-n wheat rre barler cats <r fiai, be- tale whaterer is n»test 
th“ir decs 


Small wonder the annual loss in gram crops m North 
Dakota has been estimated at ?6,000,0CO to $9,000,000, m 
addition to $100,000 to combat their ravages 

Prasrie Da^s It has been oft repeared that the grass con 
sum^d b> 31 p^aine dogs is equivalent to that required bv one 
sheep and that 256 p^iine dogs require as much vegetation as 
that eaten br a cow One can scarcely visualize the devastation 
® rodents if their extensive colonies and crowded 

moun on the praines have never been seen The tremendous 
dog to^ of -so years ago have ceased to exist, but the p-aine 
IS fcr from extinct, its numbers sciU remainmg such that 
m eras to North Dakota and over much, of the Great 
Ffrins region it remains a problem Federal mvestigators have 
F^ine dogs m northern Arizona destroy 60 per 
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cent of the dropseed and 83 per cent of the grama grass, or 80 
per cent of the total potential annual production of forage 
This m Itself is serious enough, but if such destruction oc 
curred in the recent drought years the results might ell be 
calamitous 

With the settlement of the country and the utilization of the 
range by cattle, early stockowners experienced disastrous 
losses from these rodents The prairie dog is preeminently a 


social animal, and its vast colonies sometimes encompass 
thousands of square miles In 1900 a Texas colony measured 
250 miles one way by 100 to 150 miles the other, covering an 
area estimated at 25,000 square miles Of course, this area was 
not entirely populated by the prairie dogs, but vv here thej are 
abundant the holes may number 100 per acre and often average 
25 to the acre Memam‘» estimated the population of prairie 
dogs in the great Texas colony at -400,000,000 The grass 
annually eaten by these rodents in this extensive colony would 
support 1,562,500 head of cattle In sections where t i«e 
rodLts abundant, the annual loss .s sa.d to range from 50 
to 75 per cent of the producing capacity of the land and to 

aggregate millions of dollars 

Ccttm Rats In Southeastern United States on 
abundant rodents is the cotton rat Th=) 

may at certain times become Lre of 

hundred rars have been killed by poison on a ° 

sweet potatoes Cotton rat 

per cent of the crop ^ i^stuthem Florida truck 

instances as much as 78 per cen of produce 

farming is an important industiy. 1924 the 

here raised is subl^ect f 12.00O-acre tomato crop, 

damage amounted to 5^5,000 

"hile in 1931 It was estimated measures b) the 

amounted to $150,000 in spit , eee frequenil) neces 
farmer Three or four planting “f sweet potatoes 

«r) before even a partial crop market value. 

We often so badl> damaged that tney 
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ind the best of the \Mnter tomatoes are often ruined by the 
rodents ’* 

Cotton rats are equally destructive in Texas, where thej 
destroj the cotton plants, vegetable crops, and other cultivated 
crops In fact, w herever the) occur their numbers increase to 
amazing proportions and the) must then be reduced or other 
wise extensive damage ma) result 

AIo/« Moles are general!) credited with being largel) 
insectivorous, seldom resorting to plants Logical assumption 
has it that held and pme mice, traveling m the nmvva)s of 
moles, must be charged with such damage as results to bulbs, 
tubers, and farm crops generall) As a result of extensive 
damage to flow er bulbs m the Pacific Northw esc, Moore*^ con 
eludes that tulip, tigridia, and bulbous iris bulbs, together 
w ith a long list of ocher plant foods, are taken readil) by the 
big western mole (Scapaaus tminsenii) For many cultivated 
plants this mole shows acquired tastes which are not in 
fluenced b) a deficiency of supposed nacural foods As such, it 
ma) become a major pest to the extensive and important bulb 
industry of the Northwest The mole is a potential carrier of 
plant pests and diseases, and the activities of these animals 
ma) seriously increase damage during disease outbreaks 
Moles have been accused of spreading such disease organisms 
as the mosaic virus and bacteria The mole ma) become an 
mtolerable nuisance through its habit of upridgmg the soil 
and disfiguring lawms and golf courses, the latter being expen 
sive to restore Moles are difficult to eradicate by persons 
unfamiliar with their habits 

hi parts of the East where they are numerous, 
woo chucks frequentl) cause considerable damage to vegeta 
^ gardms They are particularly fond of sproutmg peas, 
beans and other succulents and may waddle along an entire 
row o sproutmg vegetables, completelj devouring the young 
shoots 'Diese big rodents may number several individuals to 
the acre for extensive areas and m alfalfa and clover fields they 
destfO) considerable both by du«ct feeding and b> despoha 
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tjoti of plant life by their huge mounds In addition to their 
actual feedmg, woodchucks nddle fields with their tunnels, 
their stone-filled mounds are a menace to the motser, and, in 
addition, they are often a serious pest to young fruit trees 
durmg the early spring 

Kangaroo Rats and Pocket Altce Some ranchmen complain 
more bitterly of the depredations of kangaroo rats (Dipodomys 
spsctahtlts) than of those of auy other mammal Normall) 
the rancher suffers but little from the activities of these beau 
tiful desert rodents, but \%heQ periodic lean years recur and 
drought prevents gro^vth of any grass, rodent damage may be 
^ critical factor in determining whether a given number of 
livestock may be grazed on the area Vorhies and Tajlor’ 
have this to say regarding the kangaroo rat 


With two kangaroo rats to the acre O.MO per square mile), thm would 
^ 64,000 aniraab oo the 50 square miles of the Range Reserve U each nt 
stores 4 pounds of grass seeds and crowns and other edible forage dnring the 
season (and m severe seasons we find that more crowns are sto^ than under 

orduuijr conditiooO »'<>“■ ^56 !»'“'''• " 1°”*' 

«= fenferi uiuvaihble to scocL In dt) )«r! it is ptobsMetlut th^moMt 

otfotsgawooldbcofct.t.cslm.poraoco.lIow.ogWpouodsoff^.ds; 

for tach .tttt. the fotage destro.ed «ould soffiaeot « 
oted. of one steel fot 5,120 dags, or for theoeeds of 

« stork raorh the size of the Range Reserre th.s ns.jht mean the d.lTereoce 
between success and failure 
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cut the heads from the stalks to feed upon the ripening gram, 
sometimes cutting 40 to 50 per cent of the stalks in patches of 
considerable extent Rarely total loss of the crop has been 
reported ” 

Portupims The porcupine feeds chiefly upon the bark of 
various trees In the Western states, their winter diet consists 
chiefly of the bark of western jellow' pine and jumper By 
injuring and destro} mg ) ouog forest rrees, they may become a 
major nuisance in forest areas The injurj’ occasioned by these 
big rodents often results in weakened biishy-topped or spike- 
topped trees useless for commercial purposes In some areas 
100 per cent of the }Oung growth is thus damaged Where 
porcupmes are abundant m national forest areas, their control 
is imperative, for they w ill destroy 90 per cent of the seedlings, 
and, through continued girdling of >oung trees fifteen to 
rvsenty fise)ears of age, will destroy all chance for commercial 
timber for manj ) ears to come Porcupmes have been known 
to destroy completelj large stands of plum and cherry trees and 
damage severe!) apple trees b) eatmg off the leaders 

I'lieuntatn Beaiers In the mountam regions of the Pacific 
Northwest the mountam beaver (Aflodontit^ does not mate- 
nallj affect man’s mterest, but with the increase of cuto^e^ 
lands the animal seems to have flourished and now has in- 
%aded regions where its presence is undesirable By destroying 
clover and meadow grasses, garden truck, and berry bushes, 
these animals have become of some economic significance 
For«t saplings are frequently trimmed or topped and may 
sufe mjury from which the>' cannot recover 

Although the deer population of the Eastern states 
not so manj years ago at a W ebb. efforts to encourage 
an Increase these game animals have been rewarded Indeed, 
their numbers have reached such proportions that the) con 
sntute a serious problem to those entrusted with reforestation 
In the Penns)lvania forests, where conditions have been nn- 
usuaU) favorable for natural reforestation follotving fires, the 
land might well be considered barren, for during the past 
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quarter centurj no timber crop has become established Careful 
study indicates that this condition may be directlj attributable 
to the overstocked deer herds, which do not permit the j oung 
trees to become established In many parts of Pennsyl\ ania the 
deer ha\e exhausted the food supply to such an extent that 
there are deer lines through the forest sho\s mg that they ha\^e 
eaten all vegetation for a height of 5 feet abose the ground 
Such conditions ma> be found sparmgl> m other Eastern 
states Other than this extensi\e damage to forests, deer ha\e 
within recentyears invaded agricultural lands in some numbers 
3nd have been responsible for much damage to young orchar 
trees Not infrequently the leaders of young apple trees are 
eaten back, this condition continuing for several successive 
years until the )Oung tree dies Damage to buck\vheat and 
vegetable croDs is at times rather extensn e 
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trees and pilfer some fruit but seldom commit an) conse- 
quential damage Bea\er often flood areas and the stands of 
forest trees ma) be droumed over extensi%e areas, but the good 
services rendered b) these big fur bearers more than counteract 
an) destructive tendencies the) ma) indulge Flesh eaters, as 
raccoons, skunk, and occasional!) foxes frequentl) eat fruit 
and vegetables The raccoon ma) cause considerable mischief 
b) feeding on com v\ hile m the milk stage, tearing down and 
destroying far more than it can eat 

Introduced Rats and Alice As destructive as our own native 
rodents ma) sometimes become, none can compare with the 
browm or Nonva) rat (Rattut norte^icus"), an alien said to have 
been brought to this countr) b) the Hessians during Revolu 
tionar) times Indeed, it is doubtful if an) animal the world 
over can share honors with the rat in its destructiveness Rats 
are said to cost residents of the United States $200 000,000 a 
)ear and a less conservative estimate places this figure at 
$2 500 000,000 The rat is particularly destructive to grow 
ing com and various grains in the shock, nee, sugar-cane, and 
truck crops Melons and tomatoes are particularly susceptible 
to attack, the rats destroying far more than they eat So fond 
of fruits and berries are the) that extensive journeys are made 
or these delicacies In a single afternoon one man shot 28 
rats om the branches of a cherry tree grow mg m the heart 
of Washmgton, D C Food in storage is particularly liable 
to damage and not infrequently a major share of the stored 
crop IS destro)ed 

Because of their small size, house mice are less destructive 
than rats, but their numbers sometimes increase to such a point 
that they may become a real pest During an outbreak in Kem 

thedrj bedof Buena Vista Lake swarmed 

with thm, and the mouse numbers were placed at 82 280 per 
acre For^ately m this large irruption little of value to 
man was damaged, but it is not difficult to visualize the 
^mage such rodent numbers are capable of should the out 
break occur in a city or farming communit> In fact such 
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outbreaks have occurred periodically the world over, and 
house mice have been abundant enough at times actually to 
kiU sheep and destroy colossal amounts of gram, making what 
the) did not eat unfit for human or stock consumption 

DESTRUCTION OF LIVESTOCK AND POULTRY 
Oa the Western range, where extensive herds of cattle and 
sheep occur, predatory mammals may take exasperating to 
of the livestock Wolves, coyotes, mountam lions, bobcats, 
and bears have been harassed by the stockman, intent on 
teducmg such losses, and an extensive campaign has been 
waged against these "outlaws b> federal and state 
for many years Under these conditions the wolves and bears 
have been much reduced and in some instances complete!) 
eradicated from range country Coyotes persist and appear to 
increase m the face of this continued oersecution 
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preceding 5 months 20 jearling steers, 9 calves, 1 cow, 15 
sheep, and a valuable sheep dog. In nvo weeks at Ozona, 
Texas, tv. o wol\ es destro} ed 76 sheep. 

In Oregon, four coyotes in nvo nights killed 15 purebred 
rams valued at $20 each One flock in Morgan county, Utah, 
was attacked by three coyotes and $500 worth of sheep \%ere 
killed in an hour. Near Antonito, Colorado, 67 ewes, valued at 
about $1,000, became separated from the rest of the herd and 
two days later all were found killed by coyotes 
Oqc Texas bobcat killed over $300 worth of Angora goats, 
and another in a month had killed on a single ranch 53 rams, 
1 ^ve, and 1 goat. In New Mexico a grizzly bear w as killed 
which had destroyed 32 head of cattle during the spring and 
was knoviTi to have killed 50 cattle the previous year. An 
Arizona hunter, while following the trail of a mountain lion 
which was later shot, found the bodies of nine head of cattle 
which had been killed by this aoimal 
Most of the instances related above w ere the work of esp®" 
cially destructive animab, and wolves, coyotes, wildcats, and 
bears generally should not be blacklisted for the misde^ of 
a fets of their kind The good services of these predators in 
nddmg the range of destructive rodents, direct competitors 
with livestock for range grasses, must not be overlooked 
Thesimplicity with which undesirable predation may some- 
tmes be checked is illustrated in the following account. An 
Oklahoma farmer had been troubled by coyotes kiUing his 
^ickens He claimed that when the com got high enough 
lor their cover, coyotes Jay m wait for chickens in the earl) 
morning along the edge of the field, and that he had as many 
as ten killed by one animal in a single morning By the simple 
^ccice of keepmg his chickens enclosed until 11 o’clock 
he experienced no further Joss ^ 

Foxes, skunks, and weasels occasionally raid the hen 
house, but their destruction of poultry is insignificant con- 
trasted to that of the rat. One rat UUed 190 chicks in a single 
night, rats ate the legs off 40 young blact ducks on a game 
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farm and a single rat destroyed, m three nights 120 pheasant 
chicks ” 

MAMMALS AND EROSION 
Overgrazing b) sheep and cattle in the national forests of 
Western America has resulted m much lessened grass stands, 
and these have been succeeded by coarse herbaceous thick 
rooted plants Such vegetation is peculiarl) attractive to the 
pocket gopher, which rapidl) mvades nevs territor> as 
sufficient food becomes available Pocket gophers have 
come an mcreasmgl} important problem m the West, where 
efforts to check their ravages have not been altogether success 
ful Some of the meadows of Western parks become so honey 
combed b) the burrow's of these rodents that livestock, deer, 
or elk break through ac e\er) step This hastens the proc«s 
of erosion and prepares the soil for thewashing which attends 
the heav) thunder showers so characteristic o 
mountains That the problem is a real one is ) t e 

support given the control work b> stockmen, w ® 
proprietary interest in the land allotted them ^ ^ 

range examiner of the Forest Service has t e ° 

regarding the effect of rodents on erosion in the Bois 
shed of Idaho ** 
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siderable ^\astage, causing periodic flooding of crop lands, or 
delajmg the proper irrigation of crops These rodent-caused 
breaks not onlj result m loss of crops through failure of 
irrigation ■i\ater bm are often responsible for incipient gullies 
which e\entuall) result in the loss of considerable productive 
land A break was caused b> a pocket gopher in an Idaho 
irrigation canal that carried 18,000 inches of water for the 
irrigation of 30,000 acres It cost $5,000 to repair the break 
and while the ditch was being put in serviceable condition 
the drought resulted in the loss of 25 per cent of the crops 
When prairie dogs coloniae on hillsides, their denudation 
of vegetative coser and burrows prepare the waj for the 
start of sheet erosion In the Cochetopa Forest of Colorado 
erosion has completed destruction initiated bj the work of 
prairie dogs E\ea the tin) 6eld mouse, b) its burrowing and 
tunneling, ma) cause se\ere washing of the soil During 
heavy downpours, water rushes into these surface burrow’s 
forming tm) rivulets which if on a slope, soon enlarge to 
form gullies The ^v^lter recalls chat these mice w ere responsi 
ble for considerable damage to roadside embankments m 
New York State where the burrows acted as a conduit for 
ram water and eventuall) caused extensi\e case ins 

MAMMALS AND DISEASE 

It IS not generall) recognized that svild animals often 
ttansmit virulent diseases to man and his lisestocL Epidemic 
disease not infrequently occurs among rodents and large game 
maiMals, the severit) ma) be such that large populations 
ace eveled The stud) of the disease of wild anima ls is stiU 
in Its infanc) but it is knosvn that man and his domestic 
anima ma) come in dail) contact with these diseases 
When outbreaks of rabies foot and mouth disease or tick 
fever break out among species, it has been found neces 
sary in t e past to conduct extensive extirpaior> campaigns 
agamst these animals Such wholesale slaughter is regrettable 
but inevitable when considerable monetar) loss or a threat 
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ened human pandemic appears imminent During the 1924 
outbreak of hoof-and-mouth disease m California, more than 
22,000 deer were poisoned on the Stanislaus National Forest 
The disease was checked, and the deer have since regained 
their former abundance 

Tularemia, or rabbit fever, is a debilitating and often fatal 
disease, which is transmitted from wild rabbits, wood 
chucks, opossums, muskrats, and other species to man b) 
the wood tick It is rather widely established in the United 
States, where about 500 cases are reported annually, 5 per 
cent of which prove fatal Tularemia has likewise proven 
fatal to sheen 
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United States, and the mortality m pares of Montana is over 
70 per cent Mortahtj m Maryland and Virginia cases exceeds 
20 per cent Spotted fe\ er is an infection of rodents and certain 
small carnivores Ground squirrels are particularly important 
hosts of the Rocky Mountain spotted tick, which transmits 
this often fatal disease Formerly it was thought that the 
tick fever was restricted to the mountainous areas of the 
West, but the disease is now known to have a much greater 
distribution In the East, the American dog tick. Eastern 
carrier of spotted fever, is most abundant along the coast and 




Y A p ae tnous« with a number of engorged njinphs of the American Dog 

*c fanabihi) attached around the head The short tailed mice are 

important hosts for this tick which is the eastern carrier of Rockr Nfountam Spotted 
Fever > 

has been found chiefly on dogs In addition, deer mice, field 
mice, pine mice, jumping mice, house mice, cottontails, 
swamp rabbits, cotton rats, Norway rats, squirrels, shre^vs, 
and moles have been found to harbor this pest (Fig 81) For 
many years tick fever took its tragic toll of cattle, but where 
T>R quarantined area once exceeded an area of 

> square miles, the part now under quarantine is 
i? ^5,392 square miles In central and southern 
rrV owever, it has been observed that tick fever of 
Mttle IS of the tropical variety and that it flourishes on deer 
e eer t us would appear to constitute a serious obstacle 
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to the eradication of tick fever in these parts It now seems 
likely that the deer must be materially reduced if tick fever 
IS to go m Florida Such a reduction might conceivably ha\e 
a disastrous effect on other wildlife For instance, the Florida 
cougar probably feeds largely on deer, as the related species 
IS known to do in Western America Will the eradication of 
the deer spell doom to the few mountain lions which still 
exist in tropical Florida? 

An outbreak of rabies in Western America in 1914-1915 
caused tremendous loss to livestock and resulted in many 
human fatalities A smgle rabid coyote caused the loss of 27 
steers In parts of Oregon, Idaho. California. Utah, and 
Washington, cattle and sheep were destroyed in large numbers 
and at least 1,500 people were bitten by rabid animals 
During the first year of the rabies epizootic, the loss to live 
stock was sec at over $500,000 in Nevada alone, and 
loss to stock during this outbreak was placed at $5,000,000 
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Dounty, and shooting have all been employed as repressive 
measures in the control of injurious rodents and predatorj 
mammals where this seems desirable 

Spencer has succinctly stated the problem in the following 
manner ** 

Control of mamma Is and birds that cause economic losses is one of the most 
perplexing problems in the wildlife field This is because of the widespread 
opinion that an impassable ri/t exists betneen the interests on the one hand 
of the farmer, stoclonan, poultrpman and forester, who seek protection for 
their stocks, and on the other those of the conservationist, who deplores 
sweeping reductions of any form of wildlife In the last analysis, how 

^11 are of onemind regarding the desirabilitj of conservation ofwildlife 
resources The farmer, once his means of livelihood is not endangered bv 
losses chargeable to wildli/c, becomes the mainstay of the wildlife conserva 
tioa program In fact, wildlife is the heritage of the landowners Until 
research develops adequate means of preventing damage bj certain animals 
however, the fanner and rancher must continue to control them by reduction 
Support of plans for game increase can hardl> be expected u&itl managemeut 
of game is so perfected that crops will not be endangered 

Poison While there are raulttple objections to the use of 
poison as a control measure^ it is by far the cheapest and the 
most efficient known agent for dealing with many injurious 
mammals, particularly the rodents During an outbreak of 
bubonic plague in California, the United States Public Health 
Service reduced the ground-squirrel population about 90 per 
cent through the distribution of poisoned baits Campaigns 
against these squirrels were conducted over an area of 3,373,146 
acres, the average cost of labor and materials totaling 17 4 
Knts per acre and the average infestation of ground squirrels 
being about 6 5 squirrels per acre Nearly 22,000,000 ground 
squmels were said to have been destroyed, and the menace 
of plague was entirely relieved 
Field mice ux Eastern orchards may be entirely eliminated 
by the careful distribution of poisoned apple cubes directly in 
their runway The writer has seen no evidence which points 
to the destruction of useful animals through this control 
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practice, and the rodents are effectively controlled at a co":! 
of approximately $1 an acre 

Fields \Mth severe pocket gopher infestations, where the 
animals number 10 or 15 to the acre, can be treated rapidl) . one 
man effectively poisoning all burrows on a 40- to 60 acre ttact 
in a day In 1919 federal and state agencies guided farmers and 
stockmen in the destruction of prairie dogs and groun 
squirrels on more than 18,000,000 acres of farm and range 
lands Parties organiaed by the United States Biological 
Survey, aided by labor contributed by cooperating armers 
wete successful in destroying most of the prairie i^s an 
ground squirrels on approximately 1,000,000 acres of the pub 
lie domain The magnitude of these control operations may 
be visualized when we learn that 132,000 farmers and stock 
men joined in the campaign and 1,610 tons of poison 
'sere distributed on infested lands The es^a^ 
these farmers amounted to more than $11,000, m 
season Farmers reported in man) cases a , j 

to $20 for each dollar invested m the “ 

notable increase in the stock carrying capacit) 
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been expressly distributed for coyotes, only eight had been 
killed. 

Hall reckons that $10,000 was lost through sheer waste by 
one man engaged in poisoning coyotes in Nevada.** Several 
years ago porcupines in the forests of Pennsylvania became 
destructive to trees and a sa!t*str)'chnine preparation was dis- 
tributed by crews of young men not particularly trained or 
qualified for such work. It is said that a number of deer were 
attracted to the salt and met death when they ate the prepara- 
tion. If trained biologists had been entrusted with such a cam- 
paign, it is questionable if any deer would have been lost. 

Gassing. The use of various gases has been widely and 
successfully employed in control of burrowing rodents. This 
method has been unusually effective in reducing prairie-dog 
and ground-squirrel infestation and is, within limits, selec- 
tive. As an illustration of its cheapness and effectiveness, one 
man treated a 320-acfe plot harboring prairie dogs with carbon 
bisulphide at a cost of $9.79. More than 2,000 prairie dogs are 
estimated to have been killed and the pasture salvaged was 
enough to support eight head of cattle. Carbon bisulphide has 
proved particularly effective in California in the bitter extirpa- 
tor^- war against ground squirrels. The liquid, which volatil- 
izes easily, is pumped into the burrows of the squirrels by 
means of a special machine or is poured on w-aste balls and 
thrift into the entrances of the burrows and these closed with 
a bit of sod. In the Eastern states calcium cyanide is used 
extensively for woodchuck control. The powder on exposure 
to air gives off the deadly hydrocyanic acid gas. The powder is 
thrust on a long-handled spoon far dow-n into the burrows or 
blown into the den with a gas gun. Carbon monoxide is used 
less otten. A long hose attached to the exhaust of a tractor 

placed into a rodent burrow proves singularly 
effective. ^ 

TOe use of gas may prove a menace to other wildlife. Sev- 
Mal yrats zgo county-wide campaigns in Nesv York were con- 
ducted against woodchucks, which had become unusually 
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numerons The -writer, rvho at the tune was conducting a for 
survey, was dismayed to find that, following these campaigns, 
the skimk catch declined greatly, less than hal t e nmn rs 
being taken about the farm lands where noodchucks had bee 
destroyed This again illustrates the need of careful super- 
visor)- leadership m any campaign, no matter how 
and immediate the need may be for contro o ro en ^ 
The value of the skunk as a fur animal and as a rodent and 
insect destroyer probably balanced the damage occasioned b) 
woodchucks in these areas 
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exteat that not oaly have they kept the animals under control 
m their home areas, but many are following coyote trapping 
as a profession and have cleaned up areas adjacent to their 
homes A seven teen-j ear-old farm lad caught 85 coyotes by 
trapping during the season when the pelts were prime A 
fifteen-year-old boy trapped 26 coyotes in 14 months This 
successful method, encouraged by the Game Commission, 
shcnvs what can be done in coyote control without killing 
many valuable dogs and useful wnldlife through the use of 
poison 

Bounttes The payment of bounties has been extensively 
employed to control injurious rodents and predatory mam- 
mals The practice has met with little success, for in no in- 
stance does It appear that a species has been satisfactorily 
controlled by this method In order to be effective, bounties 
must be high enough to insure the destruction of at least a 
majority of the individuals the first season, but no state has 
been able to maintam such a high bouncy for more than a few 
months 

Moreover the bounty system is peculiarly susceptible to 
fraudulent practices As an example, a Midwestern state 
placed a bounty on ground squurels, the tail alone being 
sufficient evidence to claim the bounty Boys trapped the 
squirrels alive in the spring, cut off their tails, andpermitted 
t e animals to go free, only to breed more tail-bearing squir- 
rels for bounty 

Where a state bounty is sufficiently high, trappers in neigh 
boring states hare shippea skins to their friends to collect 
these boMties Indians have skiUfnllj dyed ground squirrel 
skms and passed them off as coyote pups 

It has yet to be demonstrated that the reduction of preda 
tory mammals through the use of bounties has had any 
mat^ial effect m increasing the game species In Ontario, the 
ISOU and coyote population is said to be greater now than a 
decade ago, but during that period 33,000 wolves were de- 
strO)ed at a bounty cost of 5500,000 It is interestmg to note 
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that deer have greatly increased both in number and in range 
in Ontario at the same time that the wolves and coyotes 
were increasing It seems likely that had the mone} spent on 
bounties been used to find out what the game and fur resourc^ 
of Ontario need, and to meet that need, the province ^vould 
have accomplished some good 
It seems unbelievable that states still consider bounti^of 
any value in ridding themsehes of noxious or supposed!) 
injurious animals With two centuries of bount)' trials in this 
country and the almost complete failure of every attempt to 
control wild animals by this measure, one would think the 
system would long since have been discarded Such does not 
appear to be true 

SlKtwg Shooting IS an effectire and not too costl^y means 
of control for many rodents and, to a lesser extent, the arget 

predatory species It is selective and thus has a dKide “ 

tage over poison and traps In Eastern Unite ' 

been the writer's experience that woodchuc ' , j 

trolled rather well wuh a riHe This practice 
of sport and can be depended npon to reduce mawt.all) he 
"oodchucks on any hrm where they have become 

squirrels are hunted throughout th^e M.dw«- h^n 
their numbers become too abundan shooting has 

When jack rabbits become a pest to 

proved equally effective “ ar a cost of 0 033 cent 

S've, for the animals may be ,son „ used ” 

per rabbit as against 038 per tab j for man) )ears 
California paid a bounty on ,o keep these big cats 

hut finally employed a state hon radicate that the 

from becoming too abundant 


worn becoming too abunaauv * 
state-hunter system is a most , ^5 other than those 

Other Control Mtthods *°__Pj.ession of undesirable 

outlined have been used for t others arc of ht- 

tnammals Some are rather mgento , MCtim 

worth and fail utter!) to control the r F- 
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Drnes ha\e been carried on in the West for man) years 
The irapressi\e list of casualties pictured from time to time in 
the press \\ouId lead the inexperienced reader to believe that 
such dn\es are unusuallj effectue A jack rabbit dn\e at 
Fresno, California, in 1893 resulted in the death of 20, (XX) 
hares Other driies at the close of the last centur) netted 
5,000 to 10,000 jack rabbits Usuall) such drives are an excuse 
for a holida) Schools are closed, business generall) sus 
pended, and men, women, and children take part m the 
proceeding Co)Otes are occasionally made the target of a 
driie, a Mide circle of hunters perhaps a dozen miles across 
conserging on a given point and the fe\s miserable animals 
shot 

In parts of California where extensive damage to crops by 
deer ha\e resulted, the method of exclusion b) the use of 
deer fences has proved satisfaccor) These fences are of woven 
wire, with several strands of barbed wire attached to the 
posts projecting above the fences proper The fences vary in 
height from 7 to 9 feet and appear to be effective m excluding 
deer from orchards and other agricultnral lands Cojoies, 
ivolves, and wildcats are sometimes excluded from sheep pas 
tures b) fencing with 3 foot woven wire, a strand of barbed 
wire between, it and the ground, and t\so strands of barbed 
wire, 6 inches apart, above the woven wire fence This would 
be effective in reducing sheep mortalit) from dogs m the 
Eastern states, where such losses are prevalent, but the cost is 
often prohibitive 

Repellents have been used to prevent rodent injury to fruit 
trees, but few have proved successful Creosote oil and coal 
tar, m the proportion of 1 to 2, undiluted lime-sulfur sola 
tion, paint, and various oils have been used with onlj moder 
ate success The chemical composition of the preparation ma) 
injure the tree severelj Snlfonated linseed oil mixture has 
b^ used m Minnesota, but no repellent has been generally 
adopted Moreover, injury from pocket gophers and field mice, 
two ofthe worst enemies of fruit trees, is largely subterranean 




INJURIOUS MAMMALS 


and repellents will not penetrate to the root surface where 
they might prove effective in reducing such injury 
Bacterial viruses have been extensively adopted m Europe 
where their successful use has brought much praise Little 
success has attended their use in this country, and the Bureau 

of Biological Survey has discouraged this practice Storer cen 

sures the use of so called virus or bacterial cultures He 
feels that not only do they fail to reduce the rodents for which 
they are intended, but they sometimes spread the infection to 
man Some rodents may become earners of the infection C^tsu 
ally salmonella of the paratyphoid group) and contaminate 


food later eaten by human beings 
In Pennsylvania the exclusion of deer from experimental 
plots and forest stands has been effected by the use of e 
fencing Two wires one 22 inches from the ground, and the 
upper 15 inches higher, are insulated with old inuer rubing 
After the deer once nose the wire and receive 
shock, they as a rule avoid it The fences were etter 
per cant efficient in preventing deer from entering eaperimental 
plots 
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CHAPTER XVI 


GAME MAMMALS 


The big game mammals of North America are among the 
niost spectacular and abundant of the entire world At one time 
threatened with extermination, the antelope, eJ , an n 
species have increased amaamgly during the present century 

and fetv sportsmen fail to see a suitable num erst i. 

We are realizing more fully, too that -hese pand annuals 

are not for the hunter alone but can and mus P . , 

™nr ro rhe camera -hus.asr and natum lov« 

quate steps have been taken in nearly eve y 

to provide proper protection ’ CK h 

faced with the embarrassing predicam concern to game 

game, a condition which has “^j^fornia. and perhaps 

officials In many Eastern states an 

elsewhere, deer have become abu ^ reduction m the 

their destruction of crops has necess ^ affairs 

herd It seems far more desirable to h-e such a « ^ 

than to be a nation destitute ol efforts of conser%a 

tondirion forestalled onl> by the unhtaut 
tionists everywhere coiemment and state 

A glance at Table 1,‘ adapt ,,,tes ishich lead m the 
censuses, is sufficient to shots tliose » 

production of big game mammals u p;irl.Sertice 

of federal land admmistrariteageMies. ^^j||„s;atepame 

Grazing Division, and the Forest Sets ice. 
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and conservation commissions, all aided m making the nation 
wide survey The estimates are admittedly far from accurate 
but give a basis for future surveys As a result of the study, 
31,121,675 white-tailed deer, 1,271,196 mule deer, 231,905 
black tailed deer, 165,764 elk, 13,346 moose, 131,555 prong 
horned antelope, 16,953 bighorn sheep, 13,267 mountain 
goats, 81,270 black bear, 1,108 grizzlies, and 43,722 peccaries 
were counted, giving a total of well over 5 million animals 
Most of this big game may be found in the national forests or 
on state and private lands 

VALUE AS A FOOD SUPPLY 
Anderson* believes big animals still play an important role 
in the economics of arctic America These animals serve as a 
source of food and clothing for natives, explorers, and pioneer 
settlers, but are little used for trade Even now the large game 
species furnish the greater part of the food supply of Indians 
and Eskimos in extensive areas It is said that most of the 
Eskimos depend largely upon caribou skins for winter cloth 
mg and sealskins for boats and that most of the Indians use 
moose skins for moccasins Game permits the native popula 


1938 BIG GAME INVENTORY OF THE UNITED STATES 
Indicating states where large game is most numerous 
te-Cai e deer Michigan Pennsylvan a Minnes< 


Mule deer 


consul Texas New Yorl. Maine 
Cal forma Colorado Utah Oregon New 


Black tailed deer 
Elk 


Cal forma Oregon Washington 
Wyoming hlontana Idaho Colorado 




Minnesota Wyoming Montana Maine 


Antelope 


Michigan 

New Mexico Wyoming Oregon Cal* 


Rocky Mt Bighorn 
Desert Bighorn 
Mountain Goat 
Black Bear 


forma Nevada Idaho 
Wyoming Idaho Colorado Montana 
California Arizona Nevada Utah 
Washington Montana Idaho 
Washington Cal forn a Oregon Mitu'e" 


sota Idaho Colorado 
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tion to live m a region which would not support human beings 
were the wild life exterminated Even today settlers, pros 
pectors, and the native population depend on the Alaskan 
caribou for their fresh meat, and when these wandering herds 
fail to appear in their regular migrations the natives su er 
hardship , , 

As a nation, Americans are great meat eaters, individuals 
eating the equivalent of their own weight annua X 

viouslymareasofdensepopulation, only a small share o t is 

supply IS obtained from wild mammals and in t e 
their value as food is probably not too evert e 

the food value cannot be dismissed too lig t y n . 
Pennsylvania hunters killed 127,000 deer, c le X ° ’ 
average dressed weight being about 80 poun s ^ 

totals 10,160,000 pounds and at a years 

cents per pound would be worth $1,524,000 n ^ 

Ae kill seldom exceeds 40,000 animals, ^ 
able return in tangible values Wisconsin 

M,000 deer each season, 29 949 ,5 (»0 and 13 000 a 

■a 1936, Oregon hunters shoot be Montana 

year, 4,770 elk and 2,713 deer fell Michigan mm 

during the 1938 season, and m the sa j-gfums are corn- 

rods were bagging 40,000 bucks o** LiUed than reported 
plete, however, and far more * California, Mmne- 

Eight states (Pennsylvaoja. York) have) lelded 

sota, Wisconsin, Maine, Oregon an recent >ears 

tnore than 190,000 deer annual!) abundant undoubt 

Other states ^Nhere the " .mah. "hose combined 

'dly bring this total to ^ 50,000 ^ ,, ^,,„ed 

dressed weight, at an average o 
« $5,000,000 meat valne. 'b' 

Second onl> to the deer m ,n 

“re sold m Southern and ^ Ten million |act. rabbits 

during the fall and ssmter mote Aan a million 

“re bflled annually in^^tsi". 2.649 000 tabbiis and 
tabbits are shot annual!) • 
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hares were shot m Pennsjlvama during the 1938 season, more 
than a million are killed in Ne\% York annuall) , and hunters 
from other states claim eqtiall} large numbers It is not im 
probable that 50,000,000 jack rabbits, cottontails, and vary 
mg hares are shot each jear m the United States Valued at 
25 cents each, the meat value would be $12,500,000 Add to 
these two favorites the millions of squirrels and other wold 
mammals utilized for food, the meat value for the nation 
undoubtedl} approaches the $18,000,000 mark Most of this 
meat is utilized, for the antmak are usually killed during 
cool or freezmg weather Even so, Americans are hardl) 
dependent on this food suppl} , except those m outlying re- 
gions or the natives of Northern latitudes, to whom it is most 
important 

GAME MAMMALS OF NORTH AMERICA 
Whtte^tailed Deer The white-tail (fidocotlrus rtrgtntatiui) 
IS the most important and abundant big game mammal in 
Nonh America A century ago its importance to the settler 
was great, for it supplied w ith a ready suppl) of meat and 
Its hide made durable jackets and other articles of clothing 
With the settlement of the country and the pushmg back of 
frontiers to make way for agriculture this deer has increased 
greatly m numbers The white-tail and its allies have a ^er) 
wide distribution, extending m the East from James Bay and 
New Bnins^vick south to Florida and m the West from Brmsh 
Columbia and Oregon south into Arizona, New Mexico, and 
entire Central Amenca It is a lover of the forests and swamps 
and continues to maintain its numbers, and usually increase 
m areas often thick!) populated by man Over its entire range 
large areas do not contain the species, but in extensive tracts 
otherwise barren the deer may be found sparingly in suitable 
habitats 

Deer are hunted m the fall, usuall) dormg October and 
November, when the antlers of the buck have attained their 
maximum development The finest specimens are obtained in 

3M 
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the Northeast, those of the Southern swamps and Southwest 
ern United States being considerably smaller At this season 
the bucks are wary and the mature animals may remain 
effectively hidden in swamps or dense thickets during the 
huntmg season In the Northeast, deer are killed with rifles 
except m the more densely populated areas, the most effective 
manner being the drive In this method several hunters station 
themselves at places where the deer might be expected to pass 
and wait quietly while others, some distance remove , 
mence driving the deer ahead of them The latter are 
2nd frequently have opportunity to shoot at the ® 
animal as it leaps noisily from its bed or more often skulks 
stealthdy away Still hunting is conducted when a light snow 
clothes the woods and reveals the tracks The hunter selects 
•racks of a buck and quietly follows these until the deer 
surprised or its tracks indicate from the increase 
the animal has become alarmed He hurries a ter t e q 
2nd if qutet and reasonably fortunate sec“{6S * ® several 
deer Deer are tenaaous creatures and wdl o 
miles after being struck m a vital spot Many e ^ 

'He woods where their carcasses 

aI“’ •’“““S*' “-Jhc'u eight of deer 

A big buck will dress 180 to 200 P°“t,,^„„estin.ated If 
“nd, for that matter, of all game is us y jive 

'He gutted carcass is weighed the hunter 
"eight by recalling that the . ji^er, and lungs 

"weight of the live animal, while the 

"^eigh about one fifth as much as the Southeastern 

In the swamps, forests, and delta • 4 \ith docs 

‘^ited States and the Gulf states, y^ter taking sshat is 
=*nd hunters usuall) emploj shotguns lake, or other 

'onsidered a likel> place, usuall) ? . jq’ start a deer 
^dy of water, the hunter svaits unt» theshallou-s 

Usually the animals make for water to the deeper 

“"d thus confuse the hounds the hunters 


'‘"d thus confuse the hounds or naiij the 

"ater for deer are adept swimmers 
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employ horses m the chase, but this method has lost much of 
the popularity it once enjoyed 

Illegal methods consist in establishing salt licks to attract 
deer, where they are shot in the evening as they come to the 
lure Jacking, while unlawful, accounts for many deer The 
hunting party, in a canoe, crowds the shore line of a Northern 
lake, casting the beam from a strong light along the water s 
edge, until the eyes of a deer are shined, when the animal is 
shot Lately this method of butchering has been extended to 
the highways which penetrate good deer country, and un 
scrupulous individuals shoot deer from cars as the animals are 
temporarily blinded by the glare from the powerful headlights 

Mule Deer Most important of Western big game, and a joy 
to the national park tourist, the mule deer (pdocotleus hemo 
mus) has a wide distribution, extending in the north from 
Manitoba and British Columbia into Mexico This prong 
tmed deer, unlike the eastern white tail, has a wide choice of 
habitat and its various races are found from the cactus 
studded plains to the stunted timber of Western mountains 

The black tailed deer somewhat smaller than the mule 
deer is distinguished by its black tail and smaller antlers 
These little deer range from southeastern Alaska to California, 
inhabiting the Cascade Range and Sierra Nevadas westward 
to the Pacific 

The huge ears and characteristic boimding gait at once dis 
tmguish this species from its eastern cousin Furthermore, its 
habits differ markedly from the white tail, for it moves about 
with the seasons, the migratory nature being dependent on a 
rea ily available source of food The mule deer s gait, unlike 
that of the white tail, appears awkward, it runs with a 
characteristic bounding gait, leaping and landmg on all fours 
Undoubtedly this is an adaptation to the rugged country 
which It inhabits Another characteristic of the mule or black 
railed deer is the Jack of a flashing tail as it runs off This ap- 
pendage is not carried aloft as it runs, the deer allowing it to 
hang 
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The mule deer is the big game of om 
Every fall thousands of hunters comb the astern m 
the fact that many are successful is attested b) ' ” ^ 
California game officials, who list an average o , -nimals 
hilled over the past recent seasons ^tg 

furnish sport to more individuals than t e mu ^ ^ 

claimed b, many as the Bnest of aU game species. laW^ 

It a stupid, slovv vvitted. and slow gaited species which 
be killed by the veriest tj ro an 

The Kaibab Plateau of northern Arizona long 
Indian hunting ground in predator 

ported great numbers of mule deer cmcL the 

control and much of the area invaded by o ^ 
available browse has been seriously Porru 

these animals have faced a real crisis or s Arizona 

nately the Forest Service, in ^ 

Game officials, has made it possib insures that 

sizable number of deer and at * ® m their 

thousands of tourists to the Kaibab will see deer 


native wild state 
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6-foot spread, and the great heads of Alaska are generally 
considered a rare prize of the hunt 
The moose is a denizen of Northern forests, venturing nearly 
to the limit of tree growth In spite of its tremendous size, it 
can make itself almost invisible in stunted willow growth 
and other sparse low grow mg brush In the sprmg the 
cosvs bear their single or twin calves, which grow remark- 
ably fast The moose haunt the waterways during the sum- 
mer, feeding on water lilies and other succulent aquatics, 
sometimes wholly submerging tbeir immense bodies beneath 
the surface As winter approaches and deep snow makes pass- 
age difficult, the moose form extensive yards, where trails 
lead to a suitable food supply of twigs and bark In the Far 
North and Western America they are said not to yard, feed 
me not on the bark of trees but rather on the succulent willow 
sprouts which stand abo\e the shallow snow In spite of its 
huge bulk, the moose is one of the wariest of big game and 
may exist for years m areas where its presence has heretofore 
been little suspected In the national parks of the Western 
states It IS not unusual to see these big animals, and even m 
the East one may sight a bull moose close to civilization The 
svriter will never forget a red letter day when he sighted a 
huge bull just outside the city of Moncton, New Brunswick 
The massive antlers were m the velvet and gave an unusuall) 
patriarchial appearance to the splendid animal 
Moose are hunted m September and October, at the time 
when the bulls have matured their massive antlers and are 
searching a mate The hunter, concealed in his canoe or 
swamp, calls them with a bark horn, through which he at- 
tempts to simulate the voice of the cow moose In British 
Columbia, a hunter may often attract a bull during the fall 
by poundmg on the trees with a club or rattling willow's and 
other shrubs with a bone The insatiate curiosity of the bulls 
at this season often lures them to the hunter, although their 
acute hearing may save them if the hunter does not exercise 
great caution 
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Carihou Throughout most of arctic America the Barren 
Ground caribou (Rangtfer arcttcas) may be found m great 
numbers Usuallv occurring well withm the arctic ^ 
these huge roaming herds are a mamstaj of the noma ic 
aborigines, who without this important source of meat an 
hides t\ould perish miserablj Indeed %\hen the great er s 
fail to appear m their usual migratory routes, it o ten spe s 
disaster for the Indians and Eskimos Farther south, the lar 
get, heavj antlered woodland caribou a 

Jts aUies haunt the Northern forests from Nets-fom^and to 
the Pacific but are practicall) gone from the Unit 
Their last stronghold exists m the musLeg s^^'amI^ ° ^ 

Minnesota, where three specimens uere reported m 93 
effort to reestablish the species m the state, 

introduced nme additional caribou from ® 
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select a nice head The situation is somewhat different when 
one attempts to add a good head of the ^voodland caribou to 
his collection Normall) these animals are gregarious, but 
the herds are small, seldom exceeding a dozen animals A 
single stag dominates the small herds during the rut, but the 
finest bulls are found alone and are still hunted during Octo 
ber as one ^\ould a deer (Fig 82) Probably the finest heads 


^ woodland canbou sug that was successfully stalked and shot in 
British Columbia Old bulls ateoftensoluao wthefall and cons derable skill is neces 
sary to get within range f-UcndStf,am ) 


are secured m British Columbia, where the largest of all can 
hon^Cartbou osborni) occur in the Cassiar Mountains 

apitt The stately wapiti (Cprtj/j canadeniti) extended 
over most of Northern United States in colonial days, but 
pro ably the range of no big game species has been so re- 
duced It is now confined to 21 states, but in only several of 
these are its numbers sufficient to justiA an open season 
Wjoming, Montana, Idaho Colorado. Oregon and Wash 
ington still support considerable numbers while the species 
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may yet be found in scattered parts of western Canada, notabb 
ta British Columbia, Saskatchewan, and Manitoba Except in 
the Olympic Mountains, the American elk is not an animal of 
the dense forests It appears to favor the forest slopes and open 
parks of the Rockies Here the animals make regular migra 
tiOQs from the higher slopes to the more hospitable lands 
low during winter, returning to the upper levels with t e 
melting of spring snows r t. j 

Elk are more given to polygamy chan others of t e eer 
tribe, a bull taking several females and roving about wit 
them during the mating season of early fall As spring ap- 
proaches, the animals become solitary The does, wit t eir 
single fawn, ]om together in loose bands with the approac 
of autumn , . r 11 

The elk, as others of the deer tribe, is hunted in the fail 
iisually during October or November Its \ , 

dipped tines, normally numbering twelve m t e ma 
as those of the moose H^t.ng 
»f stalling the ammal. this ’ne'Svidual is shot 

‘S often without suspicion and, when „ndecided upon 

others in the herd often mill ° Jound When full} 

'vhich course to take— flee or stand ^ jra.el miles 
alarmed, however, this grand game wi follow 

Over terrain few hunters would care to brought this 

stupid senseless slaughter of the jjjg earlj part 

H deer to the brink of extermination, suflicientl) 

of the present centur) public opmio ^gorded K To 
“roused and some measure of ,5 not onl) increasing 

““y. with proper protection, the e ^^he^e its 

o'^t has become a problem m P‘’*^r„,nterfood prising 
"umbers have resulted in a vr.^.onal Park is how to 

"ddhfe problem m the -iellowstone fall of 

PfOMde food for the eser mcr^s‘^ the most 

^538. Montana hunters Vj state and m the coast 

'^portant big game animal ® ^ durinc the same 

^'E'ons of Oregon 1.032 
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Other Western states which permit a limited open season for 
elk are Colorado, Washington, W)oming, Idaho, and New 
Mexico 

The large number of elk killed in Montana are killed 
under rather unusual circumstances and in a manner that can 
hardly be called sportsmanlike The continued notable in 
crease of the elk in the Yellowstone has long been a problem 
for while food is sufficient for the herd during the summer 
months the winter range has been sadly overbrow'sed and a 
drastic reduction in the herd has been necessitated In 1934, 
those charged with the management of the herd agreed that a 
reduction of 3,000 head was necessary As the elk leave the 
park early m the year on their regular migration, they move 
through a bottle necked pass near Gardiner, Montana This 
spot IS kno\vn as the firing line, since it is here that in the 
past few years the wapiti have been slaughtered bj the 
thousands as they leave the pass On certam dajs hunting is 
permitted and more than a thousand elk have been bagged id 
one hunt This butchery has had the desired effect of reduaog 
the herds to a level where the browse is sufficient to maintam 
them 

Sheef The bighorn (fins canadevsts) and its several 
forms range from the coastal mountains of Alaska and the 
Yukon south mto Mexico These big sheep are at home onl) 
in the high rugged spots of the Western mountams The larg 
sheep are found in the Rockies of Northern United States 
arther north the big grayish brown rams are replaced b) a 
smaller, almost white sheep (Oits dallt) with less massive 
oms but the Dali sheep is prized above all other bighorns 
In the rugged fastnesses of the Rockies these splendid game 
animals are smgularlj sure-footed, and only unusual stalking 
a 1 ity on the hunter s part w ill permit of a successful shot 
IK wilderness haunK, there is scarcel) a more spectacular 
w lid animal in North America than this handsome w ild sheep 
Unfortunately their numbers have been sadlj reduced b> a 
scab disease, possibly transmitted through domestic sheep 
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which occasionally imade their motmtamous habitat during 

ihe summer , j 

Hunting bighorns taxes the hunters strengt , 
genuity The animals are quick to discern 
natural habitat is so rugged that a Itmg ™ snorts 

sary before a specimen may be sighted E^n t en 
man must ftequentlj be content with a ^yard shot Few 
bighorns areTaallv killed in the United States, Wy< 


c frenuentlv be content with a «x>-yara snui 
arlTLlly killed in the United States, Wyoming 
and Idaho alonf offering the open seasons Th^"”® 
IS obtained in Alaska, British Columbia, and NorA'J-' 
Territories and Yukon The sizable non resident huntmg 
liz-a. j n( rwncurioe C 


Territories and Yukon The sizable non lesin.n ^ 

license and the expense of procuring gui es r 
and other necessities make this animal a p y 
only the well to do can indulge , . found in the 

The desert bighorn (Orir "f"'oVl;“ona, New 

hot barren canyons and ,he big Canadian 

Mexico, and northern Mexico Sma splendid 

bighorns, they are nevertheless ^ i,od) weight 

horns which are larger „„ered and dwindling 

than those of anj ocher bighorn Indians equip- 

hands m the Umted States have . prospectors \sho 

ped with repeating rifles and b) ^ taUen a tragic toll 

'vait at the water holes, where they jq 

In Mexico these grand animals app® jine-flaNored, Mexi 
hadly Although the meat is ten ^ ^^hlte-talI and are 
cans seem content with the mu e hazardous stalb 

seldom willing to endure the . sheep necessitates 

'vhich the rugged countr) „ the Western rrziTics 

Anrr/nfr fhc bison, the nniquc 

m unnumbered hordes, abun close of the past 

pronghorn shared the same faw ^ thousand animals 
century its millions had dwin desired protKtion 

Drastic measures were „on can rest assured t^hat 

and those concerned w ith '« Pf>;'“ ,hers base done much ... 
Iheir fight has been P-^bfork Ranch ofUjo 

conserae the antelope On 
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mmg there ^\e^e onlj 15 head in 1902, but through proper 
management these ha\e non increased to 2 000 animals A 
recent census b) government and state officials places the 
antelope numbers in the United States at 131,555 The greatest 
numbers are found in Wyoming, Ness Mexico, Oregon Call 
forma, and Nevada In the first three states, a limited season 
permits the taking of a single buck by the hunter 

Pronghorns are hunted from the saddle or, more often 
stealthily approached by long stalks The insatiable curiosit) 
of the antelope often spells its doom, for it will approach a 
hunter v^ho concealed tn the grass or other low growing 
vegetation of the prairie effectively entices the unsuspectmg 
beast ^Mthin gunshot by wasiog a flag blanket, or hat above 
the brush This method ss as unusuallj effective m earlier days 
but the pronghorn appears to have acquired wisdom with 
the passing of 5 ears which saw man) thousands lured to their 
death m this manner Today it is scarcel) less difficult to secure 
a good head in W)ommg but here the hunter approaches 
within long gunshot onl) after a cautious stalk, the animal 
frequently being killed at a distance of 300 yards or more 
Antelope meat is delicious and the rich flavor of tender 
steaks has resulted in much poaching In spite of this illegal 
pastime, the species seems well entrenched m ma ny parts of 
the West and there should be Iitde concern over its future 
Bears These large carnivores are found in forested regions 
o\er much of North America and are highly prized as game 
auitnals In the Northeastern states and Eastern Canada the 
black bear contributes much m the ay of sport to fall hunt 
%vhile the giant bronn bears of Alaska the largest of 
h'lng terrestrial carnivores are eagerly sought by hunters 
during the spring and earl) summer 
One species or another of the black bear (Euarctos') ma) be 
found over most of isooded North America except in local 
ities where civilization has made living for these big cami 
>ores too perilous The) arc common throughout most of 
forested Canada and contmue to maintain good!) numbers in 
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the Northeastern states The big Florida species (£ Janus) 
excels all other blach bears m sue individuals occasiona ) 
attaining 600 pounds Probably nowhere are black bears so 
common as m Alaska where their abundance is su cien 
maintain them easily in spite of no protection 
Black bears usually pass the winter in a comatose sta e 
tmy cubs are born at this season and as spring ripens 

summer the growing cubs follow the mother about putting 

on a store of fat m preparation for the lean winter . 

Bears are omnivorous feeding upon fruits 
mammals grubs and various insects fish and not in q 
the larger game mammals 

In Eastern North America bears are hunte un S . 
the greater share falling before the guns o ^ p 

Experienced hunters who desire to kill a ear 
the trail following the animal for ^ southern 

the overtaxed beast is fin***^ ^"1 ^uUd .vith 
swamps and pmey woods these big difficult runs 

•logs which bring them to bay ® ' q-i-e Alaskan and Kenai 
Gn^ltes and Big Brown Boars to be obtained 

Peninsula provide some of the best a rise abruptly 

^nj^vhere in the world The ™°'l"'^g 3 ds of numerous ba)S 
fiom the shore line but recede at t ® one or more 

to form large flats and meado^vs tftr in%%ard for a 

streams flow down to meet the ti e grounds of the 

mile or more these meadows are t,„atensts^ These mon 
• (Ursus gyas , .amivores sometimes 

ircest of all terr . their great tricks 


giant brownies c./ ^^mal camiw^*— -- 

Straus creatures largest great tricks 

ubtamaweightofUOOtol^^^^^^ launches and plan« 

measure 14 inches (Fig 83) orherutsu imcccssible 

tring hunters into these |^,„g ,he hem »"<• ’ 

regions Hunting consists in s timber nherc it is 

shot ,s necessary or the >*“;^''l,askan season extends from 
■msafe to foIloM The hunting tor ■'■'S' AlasUn 

September 1 to June 20 Th' ^t„ =«> 
hrown bears is the earlj spr 
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for at this season the pelts are at their best and bears are easier 
to locate 

Grizzlies are hunted in central Alaska, the coastal regions, 
and parts of Northwestern Canada Their scarcity in the 
United States has resulted in restricted seasons or complete 
protection, but the animals nevertheless appear doomed 
Polar Bear The hunting of polar bear (Tbalarctos) todzy 
can hardly be considered sport, and the hunter, provi e e is 
in proper territory for surh game, seldom taxes his wits or 
bunting ability There are places in Alaska today where big 

bears may be shot from the rail of a ship The writer has een 

rold that the same situation prevails along the Nort t antic 
coast, where tourist trips during the short arctic summer a 
becoming mcreasingly popular 

Gcat The white goat (preatmci) of our Weste 
mountains is a large ancelope-like creature about “““= 
large domestic billy, white throughout a*"' ^ 

aopport slender recurved black horns, which ^ 

>mgth of more than a foot m the Montana, 

a«ll exist in the wilder pa«s “f 3 ,fst abundance in 

^egon, and Idaho, but the) reach their ^ 

Alaska and British Columbia Her landscape 

b«gher peaks, where sno\\ is a per but interesting 

tbe year round It is fortunate that t is q North 

game animal has elected the ha'C been exter 

'vestem America, else it long since « ^ mountain goat 
nimated It is distressing to learn ^^ained stationar> 
population of our national ^*^*^^** been relatnel) light 
‘^“ting the past 20 jears Hunting account for 

*nd no overabundance of 

»be failure of these hard> goats to of ^he beast 

ft IS certainij not the large ® .jffjcult) of securing a pnic 
" hich intrigues the hunter but tn ,nto the Alaskan 

beadwhich,>earafter)ear.brio^ I ^ particularly 

'’fountains Goat hunting ‘O ,nro the best gajnc 

arduous, the hunter beinc “* 
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countf) and after a (ev. houre hike reach good goat range To 
get the finest heads, one must hunt the Alaskan ranges where 
goat hunting is truly the most difficult sport in America 
Outfits must be transported on the back of the hunter through 
glacier fed rivers, ram, fog, and the early September snows 
Peccary Formerly rangmg into Arkansas, the little peccarj 
or javelina is now restricted m North America to Arizona, 
New Mexico, and Texas The javelmas are desert dwellers, 
although m the Sierra Madres of Sonora and Chihuahua 
Mexico they range from sea level to plateaus and mountains 
7,500 feet m elevation Full growm adults weigh from 50 to 75 
pounds The animals are still hunted, but nsuall) dogs are 
employed bj Mexican peons, who kill the animal with a stout 
club The thin strong, bristle-marked hide is much in demand 

for pigskm jackets and gIo\e$ So great has the demand be- 
come e\en though the hides bring on!) 25 or 50 cents, that 
the animals have been virtually extirpated over much of their 
range m the past 5 years More than 85,000 Mexican hides 
came mto Nogales, Arizona, a few years ago * The writer has 
eaten ]a\eliaas shot m Costa Rica and found the meat quite 
agreeable, although it requires much cooking and the removal 
of the large dorsal gland immediately after death 
Mounfatn Lion Largest of American cats north of the Rio 
Grande, the secreti\ e mountam lion or cougar has been extir 
Rated over much of its once extensive range and m the East is 
now to be found only in the wilder parts of Florida and 
Louisiana It still roams the forested portions of many Western 
states its range extendmg from British Columbia and Alberta 
Well mto Panama and over much of South America Mountam 
lions are as much at home in the burning cactus studded 
deserts of Arizona as m the thick dark forests of fir and spruce 
near timber Ime Their destruction of li\estock has started a 
relentless war by man which has resulted mdriMng them into 
the inaccessible canyons and cliffs where dogs cannot easily 
follow Mountain lions, like the black bear, are stealthy 
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creamres and are seldom seen even by 

who spend their lives in the haunts of t ^ haunts 
Lions feed chiefl) on deer and as a ^lack 

often coincide s% ith the habitat of the _ the lions 

tail large bucks are taken as ^ 

«em to prefer the larger animals The ! ?,., cattle horses 

tilth killing one deer a sseek Not only l-r but car^^^^^^ 
and other livestock are destro}ed, an ^-nf the mountain 
the Southwest are concerned w ith the sometimes cir 

hons Lions traverse regular lanes, t e great 

ding a beat which covers 100 miles “t ™° been 

t'anderers andvMll usuallj repopulatea 
free of their kind for a short time blood 

Lion hunting is a popular sport ’i, Airedales 

hounds or othi large breeds but "<>• noisier the 

are eraplojed m the chase The more P among the 

hunt the sooner the lion trees or animal, to 

rocks Occasionallj the hunter will pot- ^^ training to the 
induce a longer chase and thus give n,onnted hunters 

hounds Usually the hounds ate followe 1 followed on 

but If the gomg becomes too rough 

foot California emplofs a traioe i.rtje or no protection 
eats m check Mountain lions are E‘^eo permitted them 

and It IS only their secretwe behac 't-t ^ 

to survive in the face of tremendous allies is dis 

Bchat The bobcat CLl"' is considered legit 

ttibnted over much of North Amerm ^ ,^bo hunt 

uiiate game onlj by Northeastern animal "hich a ter 
the snotvshoe hare often *“1?”’' ^ ^ix The pelt adds t 

» spirited chase is brought to „P„bl) ‘h°®'- , ‘ 

hs value and for this reason so™' noting this f“tf'' 
hfiine, make a regular practice „rcoon 

hob-tailed wildcat . a f“t It oc 

W.™ Considemd chiefly as a ^,„,,aa size I. oc 

furnishes as much sport as an) spec 369 
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cupies every likely habitat from Canada to the American 
tropics and is found wherever the watercourses and forests 
mret Hunting is conducted at night, well trained coon 
hounds pursuing the raccoon until it is treed The e} es of the 
animal are then shined by a strong beam of light and it is shot 



Flo S4 The raccooo >9 aa imponaoi game aiumal in eastern United States, more 
taaa a miUioa aoimals being ihot each season Raccoons are hunted at night with 
trained hounds, who tree the amnul after a spirited chase The hunter then shines 
t c eye of the coon and shoots it from lU perch high orerhead Good racttxm pelts 
^ ught as high as nine doUars m recent years, but the average return to the 
onter ts less than half this amoaot (Cnrttij Gamf (Umnunn ) 

from Its perch Good coon dogs are very valuable, hunters 
K $100 or $200 for a elJ trained bound In y ears of 

high fur prices, the take of animals b) one hound will often 
paj or the cost of the dog The raccoon is a wary animal, old 
experienced individuals resorting to many tricks which may 
eave t e ogs quite baSIed Wise old coons sometimes lead 
the dogs into a scream, where, by climbing on the dog’s head. 
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they often drown their pursuers The felling . 

lished den trees when the hard-pressed raccoon 
has done much to reduce the numbers o t is p 

bearer Raccoons are consisting 

season it is not uncommon to bag an entire ^ i „ee 
of the mother and her three or four young. “ “ ^ ^ 
Hunters in the United States take about a miUion raccoons 

each ) ear 



CHAPTER XVII 


FUR-BEAEJNG MAMMALS 


From the dawn of history mao has utilized the skins of 
animals Centuries before the begmoiags of agriculturOt 
when the forerunners of our present civilization led a roaming 
existence, the fiirs of animals were used by man as a protection 
against the elements Probably the oldest industry in the 
world was the taking of furs for clothing, aborigines the 
^sorld over have been dependent upon fur animals for ages 
The early explorers and white invaders of North America 
pushed into the West for fur It is probable that no one factor 
was of more consequence m the exploration and earl) settle 
ment of North America than the beaver The beaver, far 
more than the buffalo, was in all likelihood the most impor 
tant factor in the development of the West If one revie^''S 
the history of Northern America, he soon learns that not gold, 
agricultural lands, or timber attracted the hardy adventurers, 
but rather the claims of the fur trade 

Following the World War the revival of the fur trade, 
paiticularl) the demand for white fox, brought trappets 
and traders into hitherto little kno\vn parts of the arctic 
mainland, and Anderson* credits this exploration with dis 
turbing effects on the \\ tld life and the habits and food supplj 
of the entire indigenous population 

Great changes have taken place in the fur trade of North 
America since early days The advent of the railroad, exten 
372 
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Sion o£ highways, the imention of the steel trap an its 
increasing refinements, advance of lumbering, 
agricultural settlements ha\e dmen man) fur v . 

their previous haunts The mcreased deman or 
resulted m a drastic reduction of many species, an so 
threatened with imminent extermination This 
been of much concern to those charged \Mth the , 

of fur resources As a consequence a more thoroug 

of these resources has been attempted and an e o 

’uade to admmister these animals so as to ^ 

uence of the fur supply on a sustained >ie j „ 

species, such as the beaver, cannot maintain 

weas under mtensi\e agriculture, but ot ^ I 

ted fox, and weasel, seem to thrive wherever . States 

cleared the forests and sown his crops to t e j^,je u, 

fc an.m.ls gen.raUy ap^or .o o ba- 

Canada under modem conditions the s pp } Pf* 

mcreased, although certain important jP^"®’ 

^ater, have certainly shown a marke ec 

THE FOR TRADE of , be fur 

Prior to the World War. Europe and Leipz'R 

trade and the great auction • pa„„g the m ar. fe" 

attracted fur merchants the 'vorld possible and 

importations of furs to ovti products 

American firms commenced to deal m nhere it has 

fhus the fur trade came to the Unit trade m 

*ince remained To appreciate the sumrnar 

^he United States, the figures of the calendar 

-«d Imixirts of furs and -dr^arf sU"S ...h 

Jrar 1920 tsere valued at SS2,4i/.au ol 

569.289.909 m 1919 and ..pproaimate 

‘mports for the calendar >*e 3 r 19 Jres'sed furs an 

mcrease of about 22 per cent Impon 
manufactures of all kinds for the 3515 in 1919 and 

sated $9,131,548 as compared witR 373 
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§2,491,278 in 1918 The increase for the calendar jear 1920 
amounted to approximately 22 per cent, or about the same 
as for the import of raw furs ^iiports and manufacturers of 
domestic furs for the calendar year 1920 were valued at 
$32,886,995 as compared with §23,788,599 in 1919 and 
$11,374,174 in 1918 The Fur Dressers and Fur Dyere Asso 
ctation dressed, durmg the year 1918, $35,212,230 28 worth of 
skins, m 1919, §51,366.253 14 worth, and m 1920, §52,910, 
589 43 w orth The Board of Trade of the Fur Industry of 
the United States estimates the annual turnover in the fur 
business for the year 1918 at $232,748,201 86, for 1919, 
$342,441,687 60, and for 1920, on which there was a 10 per 
cent revenue tax, amounted to $315,311,214 24 
Some have placed the annual catch of fur animals at ap- 
proximately ^8,000,000, the investment m fur farming at 
§50,000,000, the yearly income to fur farmers at $9,000,000, 
the annual receipts of the United States Treasury about 
§10,000,000 from import duties and excise taxes on furs, 
including receipts from the sale of seal, blue fox, and preda 
tory animal pelts, and an amount not estimated derived from 
income taxes on thousands of fur-dealing firms, manufac 
turers, wholesalers, retailers, and various enterprises in km 
dred Imes such as dyers, dressers, chemical dealers, etc 

ecent figures on imports of furs and manufacturers thereof 
were valued at $45,837,000 m 1938, agamst $86,178,000 m 
W37 The greater share of these were raw, or xmdressed, furs 
Exports of furs m 1937 totaled $17,873,000 but declined to 
^.131,000 m 1938 In 1917 the United States exported 1,795.- 
000 skunk, 3.767,000 opossum. 2,522,000 muskrats, 168,000 
mink and 2,189 000 other furs The value of these was esti 
^ ^3,604,000 It IS thus obvious that the value of 
imported furs far exceeds that of the exports Chief among 
•^poTO are rabbit skins, which often total more than 100, 

’ year Among other important furs which 

reach the United States from abroad may be mentioned 

squirrel, weasel, fitch, mole, and marmot 
374 
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One hundred years ago the value of furs to the export tra 
of Canada was greater than that of any T 

and even though its importance is much less t an 
the aggregate is as large as ever, while the num er ° P 
engaged in the industry is much larger A J squirrel 

fnrs IS now collected than formerly, even t e 
being taken m some numbers to satisfy the increas g 

The demand for fur is best reHected m 
this commodity During the seldom brought 

muskrat pelts sold for a fesv , ^^ecoon hide seldom 

more than 50 cents, while a prime fox ^ 

brought the trapper more than a dol 

creased use of fur, largely '’"“S’"' “ ^ ,he open during 

industry, which invited more bearers decreased 

severe weather, fur prices rose while . ^xpensiveness 

Furs because of their scarcity an population the 

are limited to a rather small that the greatest 

wealthy and leisure class Innis i>e populations in 

demand for furs is to be found m . mherentl) as a 
which class distinctions have been greatly increased 

part of the social organization or w asm countries 

the production of goods through new P ^ industry 

recently brought under the sweep o 

FUR bearing aWI^ America 

About 25 important fur ^ number of others upon 

end trappers find It profitable <»» animals is the 

occasion The most iropo«»”' contributing a 

carnivores one family =‘’°“ market Rodents are like- 
ma,or share of pelts to the all other American 


'Vise of much vJlue. the nm^^' b} trappeca and for 

fur bearers in the .oral evaluate the importance 

the value received It ■> for demand varies with the 

uf an; species to the f" jicrarc in a large measure 

teasous Jnd both color and sr; 3,5 
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the populant) of anj fur When prices are low and demand 
lags, the lo\\er priced, less durable, or coarse furs, such as 
raccoon, skunk, and wild-cat, are in greater demand than the 
rare and more costl) furs as mink, sable, and silver fox 
In the foUowmg discussion the sarious fur animals are 
treated m the relative order of their importance to the fur 
trade 

^Uiskfat The muskrat has long replaced the beaver as 
the banner of the fur trade Its wide distribution, great 
numbers, and ability to mamtain itself m the face of exhaus 
tive trappmg and the increasing destruction of favorable 
habitat have made it among the most important to the hir 
trade Muskrat fur is the baste staple of the trade and acts as 
a barometer of general busmess conditions within the trade 
Trapped in 47 states, Alaska, and Canada, more than 
10 million pelts reach the market each year Louisiana is 
the greatest prodnemg state, more than 6 000,000 rats has mg 
t*een trapped on the coastal marshes in a smgle season 
Maryland produces more than a million pelts for the trade 
each jear Almost the entire crop of muskrat pelts is used 
m the manufacture of ladies coats 
Muskrat pelts are processed into Hudson Seal b) shearing 
to remo\e the long guard hairs and then dyeing the pelts 
uc The pelts which are thus processed must have a heavj 
^easj skm \\nth a strong leather that can readily absorb 
the punishing aaion of the dyes The best Hudson Seal 
“^en in western Neiv York, Ontario, New 
England and Wisconsin Formerly the skuis when used m 
natura condition were used entire on the coat, but the 
practice todaj is to cut the pelt mto several pieces, matching 
together strips from the silven bellj , golden sides, or deep- 
^own to-bUck back strip From a W pnee of 8 to 25 cents 
c\s een 90 and 1910, the value of raw pelts increased to an 
all time high of ^ or more in 1920 Smee then the price 
has Quet^ted between 40 cents and $2 In addition to the fur 
salue the carcasses are sold in the markets of Baltimore 
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Wilmington, and Washington as marsh ^ 

bringing an additional income to the 
from 15 to 25 cents for the carcasses The lies 
Md tastes like the finest flavored wild duck 
W The red foa. with its various “ 1 °^ Phases 
sdver, and black, ranks among tfe has resulted 

bearers The tremendous popularity o i ^ and today 
m an extensive growth of the fur farming 
■lore foxes are raised for their fur than all otn^ 

Good silvers once sold for $125 to ? 5 » *e averag^^^^ ^ 
01 ranch skins is now $45 

Wide distribution over most of Nort of the fox are 

sought by trappers The sagacity an ^ , mdivjduals who 

proverbial, yet the writer kflO%vs oi 

consider it a poor season when early winter 

take 60 to 100 foxes in a few former appeal 

trapping Red fox pelts have lost nju and the 

to the trade with the growing 5i pelt is hardl) 

current low price of $4 for a prime Ja g 
enough to tempt the 'ka 

skins come from the interior o j i^iportant fur animal 

The white fox (Alopex) is t ® jj. of the Indian and 
"ithm the arctic cwcle and .s » 61.400 ssh.te 

Arctic trapper During the w mt« jn average 

foies were reported to have phase of the white 

'aloe of $17 89 The blue ‘o*' , ^ where large numbers 

species. IS common m .fcouditmns Thej command 

are ranched under semi-do®” Poa is often djed to 

a slightlj higher price, hut 

emulate the Lt color of the bl^ throughout template 

The grav fox „s greatest abundance 

United Itates but apFa^^ "there « substantial evidence 
m the Southern states alth^'" .nvading <he North 

Vindicate that these an.mahb^,^^,„ , The fur 

etn parts of the United S'at trimming ladies c^th 

although coarse, ts 
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garments, and a fe^v pelts are made into scarfc. Good northern 
pelts bring the trapper abont $2. The small kit and swift 
foxes do not enter the fur trade extensively and their value 
is small. 

Foxskins are used almost solely for trimming and scarf 
purposes. Bachrach* states that although the total of the fox 
scarfs sold exceeds the total of the scarfs of all other types of 
peltries taken together, yet the amount is greatly over- 
shadowed by the total of fox peltries used for trimming pur- 
poses. A large share of the pelts which reach the trade are 
dyed, varjnng from pale tans to deep shades of brown and 
black 

i'liinks. The wide distribution of the mini- and its soft 
lustrous coat make this animal a prime favorite -with the 
trapper and consumer alike. Mick are found throughout 
the Umted States and Canada wherever conditions are suit- 
able, and the species has held its own fairly well during a 
century of incensi% e trapping Mml- osuaUy command a good 
^ce even durmg periods when other furs are low. The mink 
does especially tiell m captivity and ranks with the silver 
ox as the t%s o important fiir bearers which have been success- 
J ranched on a commercial scale. Through selective 
reeding durmg the past 5 years, farm-raised mink are much 
ker and superior m quahty to the wild mdividuals. 
ative mink from Northern states have brought about $10 
a pe t durmg the past few years, while fur farmas have 
^l^ived SIS to S25 for the pelts of mini- raised in captivity, 
e ease of breedmg these animals and the small cost and 
necessary to produce them have resulted in a tremendous 
m As a result, nearly 40 per cent of American mink pelts 
ic reach the market today are from animals raised in 
Most mmk pelts are made into coats and v.Taps. 
ihe smaller female and young male pelts, which are silkier 
m texture than the larger skins, are used in coats, while the 
coarsCT skins are used for mmmmcs The finest wild pelw 
are obcamed in Eastern Canada, northern Maine, and the 
378 
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AdiroD£acLs of New York Such pelB are usually small but 

are invariably dark, unusually silky and .Kntton is 

Sku.i The striped skunk has a wide d-atribution, is 

prahSc. and is little harassed by trapping 

appears to prosper best in agricultural Ian a si 
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levels (1938) are worth about $1 25 but in periods of business 
affluence have netted the trapper $3 or $4 and occasional!) 
much more Man) skunk, pelts are exported to Europe, here 
there is normally a good demand Skunk fnr is used primaril) 
for trimtning cloth and fur coats but in Europe, where the 
bulk of the furs are used, scarfs, muffs, and trimmmg absorb 
a large share of the pelts The little spotted skunk or civet 
(Sptlogale)^ a common animal of Southern and South%\estem 
states, 15 in no uay comparable to its big striped cousins 
The pelt, from } ear to } ear, seldom a\ erages more than 25 
cents, but in spite of this large numbers reach the fur market 
annuall) The pelts are made up mto short coats or jackets or 
used for trimmmgs 

Skunk, farming has ne\er pro\ed profitable The generally 
lo\\ price for the pelts seldom has paid fo" the cost of penninc 
and feeding the animals, although much interest ^^as sho^^m 
m this durmg the fur boom of 1920, 5 % hen good pelts s%ere 
bringing $6 The only satisfactory outlet for such animals 
roda) IS rhepec trade and this is, of course, decided!) limited 

Wolvts Representatives of the nohes lyaoii) and 
CO) ores (Cams latrans) mhabit all the Western plains and 
mountains, the Nortfaem forests, and arctic tundras The) 
have been persecuted for many years and their depredations 
against livestock have set a price on their head wherever 
the) occur For this reasoa, as much as for the desirabilic) of 
^eir pelts, huge numbers reach the fur markets of the world 
The fur has always been much m vogue, and a coyote pelt 
rom the high Rockies is a desirable and beautiful fur During 
prune pelts from these regions haie brooghc 
^ ort em wolfskins Eom Canada averaged nearly $10 during 
the 1933-1934 season and today are much higher Wolves 
, especially, coyotes seem to hold their owm against 
extensive poisonmg campaigns and at present the latter 
** rapidlj extending its range Most of the pelts are 
used m trimming ladies garments and, to a lesser extent, for 
scarfs Man) are dyed various shades of Cray, brown, and 

1BA ■' 
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black The finest wolf furs come from the arctic ^ 

the region about Hudson Bay. while the best coy 
ate collected in the high Rockies of Idaho I^„.co to 

Throughout North America, co^ to 

Southern Canada, wherever suitable of ns 

marshes occur, the raccoon will be om ^ 

importance as a game and fur ' j^ually The 

raccoon are taken by hunters and States and the 

raccoon is most abundant m “ regions border 

great Mississippi Valley Here, m the forested^ J 

lake and river bottoms, thous widely used 

every fall The fiir is coarse but "imeu sold 

for sports wear Well ” “Tccoon coats are esteu 

for $225 during the winter of 1938 l.qJ students The 
sively used by college and Iowa, Dakota, 

finest raccoon pelts are taken m ’ j^,Qflesota are 

New York, and New Englao“ S ms heavy and the 

unusually large and silky The fur is dense and 
fiber IS exceptionally woolly jmpoftant than any 

Beater Beaver was at one time m of the past 

other pelt but its use declined succeeded those of 

century, when silk hats and hats ot n rapidly and 

beaver m public favor Later fur pn of the 

once K..niypr was hatasscd, -vrerminated 


once more the beaver was harass ’ jj, exterminate 

century this big rodent hud ? gcivcr are prolific 
from most of its range m the .yhen the animals are 

and their numbers increase *1“’^ ' u jhe trade are caug t 
protected Most of the pelts which re average )ear 

*n Canada, more than 50,000 bemg Neu ^York 

fo the United States Mmnesota. „„n,bers of 

I’^nsylvania, and Maine pro<l''“ ”/ „f a veliety bluish 
’lumals The underfur of beavw is ;^^aish brossn over 
brown hue. and nearl) 1 ■“* ‘*“^,1, are plucked our m th 

hairs are relam el> coarse and ^u extensi'cl) m 

'Manufacture of coats Bea>er ur ^ lesser 

'Manufacture of ladies sportcoats . 3SI 
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trimming fur garments and cloth coats The long guard 
hairs are always removed 

Marten The marten ranges widely throughout the forested 
regions of Canada and extends into New York m the East and 
far down the Western Rockies and the forested Pacific Coast 
Its pelt IS one of the most prized of furs, but the high price 
obtained and the relative ease of capture of the animal have 
resulted m a marked decline m numbers Its eventual exter- 
mination was feared, so that a much needed 5 year respite 
from trapping throughout most of the United States is now 
affording this animal the desired protection During the 
1936-1937 season in Alaska, 16,969 animals brought the 
trappers an average price of $27 35 In recent London auction 
sales unusually fine skins have sold for $80 The best pelts are 
taken in Alaska and Yukon Marten pelts are almost entirely 
used for scarfs and neckpieces, but a few are used as trimming 
for high priced coats and wraps 
Opossum Perhaps no American fur bearer other than the 
muskrat has maintained such high numbers in the face of 
years of exploitation as this marsupial Prolific and adaptable, 
the opossum likewise has an extensive range m temperate 
United States Its abundance in the Southern states places it 
high among American fur animals The opossum appears to 
be invading the North in recent j ears and is now looked upon 
as a common animal m states where a few decades ago it was 
considered rare Specimens have even been recorded for 
southern Ontario Large quantities are exported to European 
markets, where the pelts are dyed to simulate skunk Choice 
northern skins are made into coats, but the greatest use is as 
^ inexpensive cloth coats Good skins have 

seldom brought the trapper more than 30 cents in recent years, 
but, owing to their abundance and to the ease of capture by 
night hunting, the volume which reaches the trade is 
enormous 

Lynx and Bobcat The Canada lynx (Lynx canadensti) is 
an important species to the Canadian trapper It is one upon 
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which the trapper of the boreal forests is dependent, and in 
years of rabbit failure and a consequent reduction in the lynx 
population, the Northern trapper is hard put to make a 
satisfactory season Good pelts bring $20 or slightly more 
when there is a lively demand for furs The best skins are 
obtained m Alaska and about Hudson Ba> These pelts are 
dense and soft, and both guard hair and fur fiber are lustrous 
and longer than from other pelts The fur is use principa y 
m scarfs and coat trimmings , , u i. 

The bobcat CLy,,x ru/m and allies) occurs uidelji through 
out United States and Southern Canada, where ever, ma|or 
ecologic region has its own species and 
IS short ha«d and much coarser than its more No^er" 
cousin and is used principally for trimmings an 
Many pelts are exported to *''' ™ j^'to gooTe^re^^ pelts, 
SrC" ;7Th:rrrat(ul bobcat) brmgs a 

The hisroiT of .he “,rf 

niauy About 150 years ago the explorer 
discovered the islands f^'^eals «hich he had 

his observations on the vast herds o «hich a great 

found After years of wanton be'cb'O. recoiSed, 

.hare of the seals killed f°. purchase of Alaska 

Russia put a halt to these killings _r,vjiece ^^as leased 
by .heLited Stares in 1867 'he sealing 3^^ 

end at the end of do years the herd States, Great 

^ A treaty in 1911 pelagic sealing The 

Rfitain, Russia, and Japan elim joung bachelor 

United States now handles the 15 per cent of the 

seals. Great Bntainandjapaneac r ^ire approaching 

eatch The seals are increasing rapi increased 

*he 2 million mark The Al^ -he Bureau of Fisheries. 

® 8 per cent during 1937, according August 10, 1937 

'vhich Show a total of 1,839.110 

« rompared with 1,680,743 fM •>’' 1 3S3 
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indicates a continued satisfactoi} growth trend toward com- 
plete restoration of the herd During the past 27 years of 
reco\er) 768,792 fur sealskins have been taken from surplus 
male animals and sold for the account of the government 
Fur seals are used m the manufacture of ladies fur coats 
Bachrach sa)'s. 

The term Alaska Seal meant to the women of many generations an 
article of wear which aside from its excellent qualities earned with it a 
certam aristocratic feeling of elegance that could be mdclged in only when 
one possessed some of the higher priced and scarcer furs 

The hair seals (Phocidae) enter the trade extensively but 
their •\alue is not great The greatest demand is for the young 
seals, particularly the )Oung of the harp seal QFboca groen 
/tfoActf), which have a cream} white wooll} coat Thewbire 
coat IS usually djed a darker shade, while the joung of the 
hooded seals (fystophera), which have a bluish black coat, is 
used natural Subadult harp seals have a spotted coat All 
these short-haired seal pelts are used for trimming and to some 
extent m the manufacture of coats for children and women 
The best pelts are said to come from rhe North Atlantic, 
particularly the coastal waters of Labrador 

Weastl Weasels are distributed throughout the greater 
portion of North America and appear to be as much at home 
in the lowlands of Florida and Panama as on the arctic 
tundra In the Southern and Eastern states little specific 
effort IS made to trap these smaU for bearers, ne^ ertheless large 
numbers are taken m craps set for skunk, opossum, and other 
Ur animals In Northern states the trapper makes an effort 
to take this species and often runs a weasel ' line of traps, 
tor even ^though prices be low, Efty or more skins are often 

ta en ^ ‘thin recent j eats the price for eastern skins has been 

ow , averaging 25 to 40 cents, but trappers often receive $1 
tor a good pelf Cher much of its Northern range, the weasel 
loses Its brown coat in the fall, this being replaced b) a 
pristine coat of white (Fig 32 ) For many > ears it was onh 
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the white pelt which attracted the buyer, but today the brown 
hits command the better price Those changmg from bro^vn to 
white are known to the trade as graybacks and are worth 
but a few cents The white coat of the weasel is known as 
ermine, and it and the brown pelts are used about equally for 
the making of fur wraps and trimmmg purposes Ermine 
capes are associated with great wealth, and for many years 
Its use was prohibited by aU except titled families It is said 
that 50,000 Canadian pelts were used m preparation ot wear 
mg apparel for the latest British coronation 
^dger This squat coarse haired carnivore 

most of the Western states and 

regions of Western Canada Formerly ignored by the te . 
'he pelts rose m value during the post war F”® ' ^ 

furred northern pelts commanded an all time g P 
550 Such an incentive led many to trap the ““ 

formerly considered its pelt worthless, an 
greatly reduced in numUrs The finest ^^Xte 

mountainous regions of the Rocky j jhg trade 

'he fur IS dense and silky Badger pe '' ^^,ts Even more 
principally for linings on women s c 

•mportant, however, is the use to w ^ffox or, for that 
“ pointing fur In the less '*“‘”’’1= to 



that salespeople nrospecti'e cuon^.—- 

sually not hesitant to explain to un) P pointed n nh 
hut the scarf or collar of a cloth coat has Oee 
“^ger . ^ trade for its durable 

O'tn- The Otter is prized m the nn Amenta 

“t It has a wide distribution '•’"“S thin the Arctic 

,">■>1 the Atlantic to the Pacific and occ „^tn 

-•rele and w ell into tropical America Ma > 3 S 5 
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in southeastern United States and Louisiana, but the bulk 
of the fur comes from Northern United States and Canada 
Otter IS a man s fur and is extensively exported for collars 
on men s coats In Asia otter trimmings extend all along the 
border of outer garments to a depth of several inches, the 
depth depending upon the social standing of the family 
In the United States the fur is used chiefly m the manufacture 
of women s sport coats The best furs come from Labrador 
and the Northeastern states Within recent years a price of 
$10 to $15 has been considered good for prime large otter, 
but trappers have received as much as $40 or more during 
boom seasons 

The lustrous pelts of sea otters no longer enter the fur trade, 
for these animals have been so reduced by excessive hunting 
that they are nearly exterminated 

Fisher The fisher, a large arboreal weasel, is a prized 
fur bearer of the boreal forests Not ranging so far north as 
Its cousin, the marten, this big weasel has been heavily 
trapped for many years The soft, silky fur is highly priced 
in the trade and as a consequence always commands a good 
price Our knowledge of the breeding habits of the fisher 
have only recently been established (page 189) and as a result 
the animal has long lacked much needed protection It has 
now been given the much needed full protection throughout 
most of the United States and parts of Canada The beautiful 
characteristics of the fur are brought out onl} when it is used 
as a scarf, consequently few are used for trimming, and its 
^arcity and high price usually preclude its use m full coats 
Rappers received $40 for good New York skins m 1936, while 
the finest silky peltries, from Eastern Canada, command an 
even higher price At one time a smgle pelt of this relatively 
rare fur bearer brought the trapper $200 
Other American Fur Bearers Among the host of other North 
American mammals which unwillingly contribute their pelts 
to the fur trade, we might mention the bear, wolverine, 
ringtail cat (_Bassariscus')^ rabbit, squirrel, and mole 
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Bears are little used m the fur industr) ncre i e as it 
may seem, a good black bearskin will brmg itt e more t an 
a prime muskrat pelt and often scarcely as muc oo pe s 
of black bear sold for $2 during the 1934-1935 season B a 
bear pelts are chiefly exported, they are use a roa 
tall plumed hats of certain guard regiments ” on 

In tLs country there is a smaU “ 

ladies' coats Gnarly- and for mounted rugs 

demand for lap robes and a more marke 
in the homes of the well to^o 

IS virtually extinct m Because of its 

species persists m some numbers u Good pelts 

scarcity: tt is of little o^^Tho . ever eag^to 

once brought a fair price to the tr ppe 
capture one, not because of its v ^ rjjrough its destruction 
damage it occasions on the trap m handsome texture 
of more valued fur bearers In trading 20 prime musk 

the pelt IS coarse, but the tvTiterreca^ fo^ a tanned wolverine 

tat pelts during the post war ^rn, and it is surprising 

skin The fur really has a beaut F longer is used as 

that more are not used for *5 ,„ed almost entirel) as 

neckpieces as formerly, but 05e of the fur is found 

trimming on cloth coats Th' S” o-immings for parkas Un 
in the North, where it is “sri a not collect and 

like most other furs, the "°''“ce against breath freezing 
hold moisture, and this is aa ms ,\earer Five or six 

and causing undue meonteme" have received 

hundred are sold by Cana ^ jears 
less than $5 for the pelts m '„,sk is a handsome rac 
The r,„m,l CBaiiar««/2 " U„„ed States and Mexico, 
coon like creature of South"®' h has never been 

ranging on the West Coast ,,„.dunnstheboom da, s 

of much importance mt^f“ ^jp:lis ProbaM, a price of 

trappers recmved up to S3 fo'f^,,„gc through 'I;' >“7 

SO cents would be and used under sundr, iraJc 

The pelts are d,ed a dark bm 3S7 
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names Unfortunately there is little market for the long and 
beautifully colored tail The usual method is employed, 
namely that of working m the cheap furs for trimmings on 
cloth coats 

Kabbits The use of rabbit pelts in various manners, either 
for felting m the manufacture of men s hats or for the manu 
facture of coats or scarfs, dyed to imitate more valuable furs 
has a wide use The rabbit or hare pelt is by far more impor 
tant m the fur trade than any other peltry Some conception 
of Its importance may be visualized when we realize that 
between 100 and 200 million pelts are imported into the 
United States every year There is, unfortunately, little 
demand for American furs The greater share are imported 
Irora Australia Elsewhere m Asia and Europe the supply is 
mostly absorbed by the home markets In North America 
the arctic hare (^Lepus arcttcus and subspecies} are used to 
simulate white fox, but the trade m this product is scanty 
Arctic hare pelts command little more than 5 to 10 cents 
each, but m years of abundance more than half a million 
enter the trade from Canada In addition to this many are 
used among the residents for blankets and robes 

American jack rabbits, like all other rabbit skms, are sold 
^ The price varies from 5 to 10 cents per pound 

'V 1 C hardly makes it worth the bother of skinning the 
anima s Cottontails have little or no value, pelts selling for 
pound, at least ten pelts are necessary to make a 
^un Moreover, the only outlet appears to be through the 
atters trade, and this is insignificant when we consider the 
nuge amount imported annually 
Squirrel The pelts of squirrels used m the trade are largely 
importe from Europe and Asia, where better furred and 
larger species exist, but lately the red squirrel of Canada has 
oun a ready market In recent years well over a million 
squirrels ha^e been trapped annually and the prices received 
have been between 9 and 12 cents According to the census 
of fur taken m Canada during 1934, the squirrel is listed m 
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eleventh place in value of wild caught furs Squirrel pelts 
are used in the fur trade primarily for trimmings of fur and 
cloth garments, chiefly the latter The imported Asiatic 
squirrel skms are used m the manufacture of fur coats 
M.ole Moles are used extensively in the fur trade, but are 
usually dyed before being made into capes and trimmings for 
cloth coats Essentially all are imported, the best grades 
bemg imported from Great Britain and northern Euro|w 
The big western mole of North America (Scapanus) ac s 
everything but si 2 e and does not cake a dye well Good pelts 
once brought 35 cents but are m little or no demand m the 
^ trade today , i 

Othtr Amir, can Furs In this category we might include 
the house cat, which always is in demand e ivriter re 
ceived $1 each for prime black cat skins m the ^st ^ * 
but today there is little demand for these 
skiQs are used primarily for tnmmmgs on c ^ ^ 

hients and mexpensive muffs Sundries (van-co or , 

scarcely worth the effort of skinning and ma) be 
the level of individual domestic rabbit ^Its 
Marmots are used extensively m the tr , 
skins enter the market There is no demand for 

buck pelts rhiefli for rugs and novel 

Jaguar and ocelot pelts are used > . Central 

Nutria is a very impor ,n the 

American aquatic rodent which has value, but the 

fur trade Its thin haired dorsal ,n making 

bellj fur, not unlike that of ; 

'=''J'es coats, being used m natural condit 

THE both for food 

f^or centuries man has pursu '' pronounced a* 

““'I for fur, and the pursuit, sihiie mdniduah 

'“ffflrtly, continues Mith little abated trappme 

more or less dependent on t ® animals as much 

'“ton, uhile othe« pursue fur 389 
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for the sport and the desire for an. outdoor occupation In the 
United States, the greatest share of trappers are boj's or ) oung 
men living m the rural districts, who trap during the earl) 
winter when farm work is slack and m this manner add to 
their en] 0 )'ment and otherwise meager income In a surve)* 
of Northeastern trappers, the WTiter has observed that b) 
far the greater share of trappers were schoolboys who, while 
not so experienced as older trappers, )ec succeeded, collec 
Lively, m taking the larger share of the fur crop Man) 
)Oung men in the rural \illages are also accomplished trappers 
and make a tidy sum from their efforts on the trap Ime Proba 
bl) the greater share of farm fur bearers, such as skunk, 
opossum, weasel, mmk, and lesser species, are taken by these 
boy trappers Most of the raccoon, on the other hand, are 
taken b) hunters who employ well trained hounds, hunting 
solely at night and as much for the sport as the financial gain 
they might anticipate Many opossum and skunk are taken 
in a similar manner, particular!) in the lower Mississippi 
Valley The return to the farm boy trapper will average 
^tween $4 and $60 a season, depending on fur prices, abun 
dance of animals, and human competition Another class of 
trapper, properly classed as a professional, ma) seek tern 
pora^ w ork during the summer months but mvariabl) returns 
to the trap line in the fall, where he traps the same territory 
)ear after )ear In the marten country of the high Rockies, 
It is not unusual for the experienced trapper to net $ 1,500 m 
a single season The successful co) ote trapper of the Southw est 
usually traps less than a thousand dollars worth of fur, while 
the Adirondack trapper or one who works the spruce forests 
of Marne seldom collects more than $5X worth of pelts 
C ig 86) Exceptions to this are man), and )Oung lads haie 
made a substantial sum, when fur prices ha^e been high 
from the proceeds of their muskrat pelts taken within the 
cit) limits of New York 

In the sast delta country of Louisiana, and to a lesser 
extent on the sale marshes of Maryland and Delaw'are, a 
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sptem for private control of muskrat land has gro%%Ti up. 
Here great areas of swamp are held in large tracts, from ten 
thousand to several hundred thousand acres. On these large 
tracts the controlling company erects dr}'mg sheds, equips 
comfortable and permanent cabins for their hired trappers, 
‘^^ges navigable canals through the marshes, and employs 
wardens to patrol the marsh to prevent poaching and reduce 
predators during the summer months. The o^^'ne^ of the land 
has complete control of the extent and manner of trapping 
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total population of 60,000 remain permanently on their 
tribal huntmg grounds These aborigines must depend on 
the fur crop, for agriculture is here impossible and furthermore 


KINDS, NUMBERS, TOTAL VALUES AND A\'ERAGE VALUES OF PELTS OF 
FUR BEARING ANIMALS TAKEN IN CAN AD 
''“neadedjnoe30,1934,an<ljm3e30,1935^ 


Kind 


Badger 

Bear, black and brown 
Bear, grtalj 
Bear, whjie 
Bearer 

Coyote, or pratne well 
Ennme (weasel} 

Fiaher or pekao 

Fitch 

For, cro»* 

Fox, red 
Fox, silrer* 

Fox, bine 
Fox, white 
Fox. cojpecified 
Lynx 

Marten or lable 

Mink 

Mnskrat 

Otter 

Rabbit 

Raccoon 

Sfcnak 

Sqairrel 

^ lid cat 

^olf 

^ olrertae or carcafon 
Doaiestic cat 
Total} 


Nomberof 

pelts 

Total rallies 
of pelts 

Average 

vaJLcsper 

pelt 

193J-19M 

1934-1935 

1933-1934 

1934-1935 

1933- 

1934 

1954- 

1935 

3 05! 

1,225 

$ 32.971 

9.426 

$10 8 

B7» 

1.416 

l,12i 

1,830 

1,845 

1 29 1 « 

1 

10 

U 

45 

1200 450 

27 

41 

«5 

572 

15 OC 

13 30 

594» 

50.175 

476J91 

412.862 

8 0; 

6 23 

21,914 

53,01* 

227,501 

359.036 

7 87 

6 77 

753,916 

577.68S 

445,754 

276.502 

0 59 

0 48 

3471 

3.72S 

169495 

170.064 

53 39 

45 62 

2,754 

2.510 

3,564 

2431 

1 29 

117 

2S.S33 

32.799 

687444 

694,174 

23 84 

21 16 

81,315 

104,468 

643.084 

781.709 

7 95 

7 43 

103AS9 

120.465 

3.711.3SU 

4443 823 

35 83 

36 06 

1.151 

1.316 

21419 

32,550 

IS 44 

24 73 


68,366 

1. 098.421 

1,043 023 

17 89 

IS 24 

273 

1.163 

1499 

8408 

7 32 

7 32 


22,014 

285,045 

511.410 

16 97 

23 23 


22.906 

201,771 

318,463 

11 43 

13 90 

2n,053 

185J05 


1440.»ll 

8 02 

8 41 

2,538,565 

1.933 747 

1.863.322 

1.784 252 

0 73 

0 90 


ssu 

155.509 

152.404 

17 54 

17 07 

466,492 

288.641 

35,977 

18 097 

0 ce 

0 05 

26 072 

20101 

99.673 

69.309 

3 82 

345 

162,620, 

131,940 

112453 

87.154' 

0 69| 

0 66 

1.472,920 j;231490 

171,338 

109.7571 

0 12! 

0 09 

ISV 

2418 

6,428 

7,759 

335 

3 50 

7,097 

12,007 

67,173 

10241s 

9 46 


456 

655' 

1.733 

3.9SS 

3 91 


470 

565* 

w' 

71 

0 20 


j6/376,197|4,9M,413,5j2^j^|s22,&43.34l[ | 


* Outfit of fur firntj 
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their nomadic habits are not fitted for farm life Because it is 
felt by Dominion officials that there is a , 

population in Canada to trap annually all the urs t a 
supply can afford, restrictions have been place on t e w 
trapper Thus northern Quebec and Ontario are more or ^ 
closed to all but native trappers Saskatche^^ an 
5 years residence m the northern section to qua i ) ^ 
man for a trapping license and Alberta has set ^ v foj-e 

areas for Indians only Eventually it is anticipated tha 

many jears all northern trapping will be t e p^^ 

Indians and Eskimos * . .„a 3 

la the peak >ear of 1929, when fur prices were 
lively demand for furs of all kinds returns 

'rapper, It has been c^ach As prices 

to trappers of several states exceeded $2,500, drasticall) 

■leclined, the income from the sale of 

and, even though as many furs were ta gpuld scarcely 
years of the depression, the income to who are 

have exceeded $25,000,000 m an> on* ffarpioc mduscrj 
unaquainted with the fur trade an t return Not 

t^an scarcely appreciate the importance ^ ertheless 

large in the sense of many m3)or m iS spc^i"* 

"presents a unique situation, m that tn ^ 

“ great area to a small wage eamine P 
llvmg conditions are severe and ^ Eskimo or In rail 

'his fur crop means life to the nomad" , h„,t mg 

'he arctic, svho has no income oth« 

ttappmg A small amount from stanat.on 

rale of a fox pelt may keep an hate I " 

In the North, whereser a P° ^le of fan Varmcrs and 
"°P on submarginal disastrous } oihensise 

family through an °'h“J. „ca States m fochich they 
^^nchers throughout the ani could not 

Peosper if ,t as ere not fo' 'h'^t years men 

finriV-.j i-r Within reccM 


a ready market 
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othenvise find emplojment hwe left relief rolls to trap fur 
ammals, many \Mtli considerable success 
Not the trapper alone, but the manj fur bujers scattered 
over the country profit from this important harvest Nearly 
every small toivn has one or more individuals who buj fur 
^ merchant, traveling grocer, or fanner 
V ig Ijt but all receive a small income for their share m 



Ttcse men seuoa DfhcefjJl *ntl meter 

will later »cll them for < pelcsdoriog two weeti of Noiembcr 

Httned flesh side ont and profit The pelt on the stretcher to the left i» 

extreme nght is nnpntne * *Ppe»rance of a gcxx] pnme h de The o 


m the 


thesrbuyurs”re!lLt“®5‘or 

ment and k 5 r 10 per cent return for their invest 

mum a s’lz m"' 

examples whpr ^ to the bu^er Dearborn* cites manj 
profits from thp^ countrj ftir buyers ha^e made handsome 
Local Mirhi ^ bought direct!) from trappers 

furs handle from 51.000 to $20,000 a >ear 

more than 1 000 average small dealer handles 

for the ^ ■^ork bu>ers, uho 

^oa conduct such trading as a side line to farm 
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duties, may buy $30,000 w orth of furs from trappers m a single 
)ear, but more often the \alue runs about $2,000 to $5,000 It 
IS thus apparent that individuals m rural communities in 
addition to the trapper profit directly from the fur trade 

FUR FARMING 

Raismg animals under domestication for their fur and hides 
can scarcely be considered new, for sheep, goats, and dogs have 
been bred for this purpose for centuries Ho'v\ ever, the raising 
of fur animals for their pelts is a relatively ne^v industry 
Abortive attempts to keep silver fox pups and other valuable 
fur bearers, dug from their den while small and penned until 
the fur became prime, "w ere carried on by Indians who, during 
the day's of silver fox scarcity, might realize $1,000 from the 
sale of a single pelt The real beginnings of fur farming go back 
less than half a century, when Charles Dalton and Robert 
OultoQ, both of Prince Eduard Island, began experimenting 
uith silver foxes Some they bought and others uere taken in 
traps By breeding cross foxes with silver black individuals, 
these experimenters finally obtamed a number of fine black and 
silver pups Soon they uere producing enough stock to place 
on the market and in 1910 sent to the London sales 25 “n 
usually fine pelts So much finer uere these than any previous 
pelts to reach the market, that frantic bidders paid unh eard of 
pricw The finest pelt sold for $2,624, u fade the average price 
of the lot uas $1,386 Immediately the u ord got out that these 
pelts had been produced in captivity , a great y eammg for such 
2°^'^ Shipped many and as a result the inevitable boom 
started Breeding stock was scarce and unscrupulous charla 
tans, ou ing nothmg about fox ranching and caring even 
less, started a great bally hoo By 1913 a pair of pups u ould 
bring $13 ^ and paired breeders that had pro\ ed their u orth 
u ere sold for $35,000 The World War put an end to such un 
sa\ory business, but shortly after its close individuals uere 
again selling stock in fur ranches and incredulous in\estors 
uere pay mg fanq prices for animals they had neser seen Such 
396 




FUR BEARING MAMMALS 


promotional schemes finally came into disfavor 
public and by 1926 such unhealthy speculation had largely 
abated The annual production of silver fox pelts from ranch 
raised animals had reached 25 000 and an average lot o s ms 
brought $125 apiece There was some rightful concern about 
overproduction Increasing costs of labor and fee a put 
many fur breeders in bankruptcy, and the larger pro ucers 
were alarmed lest the increasing output from t eir arms 
would bring a decline in prices to a point \\ here it v, ou prov 
no longer profitable to raise the animals 

Durmg the early days of fox ranching attempts were made 
to raise other animals for a profit The cost o 
housing, and feeding those species of which the pe ts o 
command a high price has rendered the venture ^ 
unsuccessful Efforts to raise skunk raccoon, * 

fox, and mmk were made bur only the ° 

provd commercally blacLu^k pelts 

period, when fur prices ,^31 numerous at 

brought the trapper $6, it '“,j be made If such prices 
tempts to raise these animals stio proved feasible, 

could have been mamtamed it that of raising 

but the cost of raising a skunk is g pf ^ 

a mink and the value of the pe 

mink , £ £qx farming the chief 

With the expansion in Cana a 
source of mcome for a number o y production of pelts 
animals for breeding purposes, '' ^alue of 

"as a minor or rncidental tot ^35 000 and that of 

live silver foxes sold m O number of foxes on 

silver fox pelts was only jq readjust their economy 

fur farms increased, th=«"f „,mals and pelts A dKadc 
to declining values for b°th U j declined to 5562 

later the value of lue uas $3 690 «1 and 

480, while that of siher fo« F'‘ „,e of pelts rerrescnted 

for all fur farms m the Damron 

88 per cent of the total resenue 
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Some conception of the importance to the fur mdustrj of 
ranch raised animals maj be obtained from the Lnowl^ge 
that 40 per cent of the fur production m Canada for 193b-1937 
came from fur farms Canada has more than 8,000 fur farms 
and the United States has more than 20,000 people engaged 
holly or part of the time in the raising of foxes and mink 
Ten years ago the number of pelts sold bv fur farmers on 
ranches was insignificant In 1938 about 300,000 silver fox 
pelts and 200,000 mmk pelts were sold from the fur farms of 
North America These skins represented nearly 20 per cent of 
the value of all ra-n furs sold in the United States, or roughly 
313,000,000 


North America leads m the production of ranch raised silver 
oxes Half of the farm foxes m the United States come from 
Wisconsin, Minnesota, and Michigan In Canada, Prince 
Edw ard Island was the birthplace of the fur farming industry 
an m 1936 there ere 730 fur farms, all but one of which ^^e^e 
engaged m the raismg of silver foxes Quebec and Ontario 
are now the leading producers of ranch raised fur animals 
^say and Sweden produce large numbers of silver foxes 
e greater share of for animals bred in captiMty are pro- 
uc j the small breeders, whose several dozen mink or 
oxes raised as a side line to the usual agricultural pursuits 
contri nte about 70 per cent of the total production Never 
tn^s there are many notable exceptions 

Ihe largest fur farm m the rrorld is located at Hatubnrg, 
cousin, lahere the Fromni Fur Farm produces 12,CXX) or 
re siher fox pelts a year Nearly $18,000,000 north of 
rn™ “ , '“W from this one farm, nhich 

at Th '■^.000 “o-es A smaUer farm of 1,100 acres 

t l^viUe. Wisconsin, cares for the breeders Mote than 
peop e are employed the year round and the salue of the 
proxies IS placed at $10,000,000 

foxes eat a staggering amount, in a single 
) the hroram foxes consume 9,000 to 10,000 cattle and 
some ,som-out but healthj horses, more than a thousand 
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tons of bread and a similar amount of cereal, 600,000 pounds 
of liver, 800,000 pounds of carrots, and 100 tons of lettuce 
m addition to a carload of cod Iner oil and quantities of 
canned \egetables or fresh vegetables nhen these are avail 
able A tramed staff of nutrition experts, veterinarians, and 
other experts are on hand to administer to the needs of this 
big ranch In the early fall, the foxes %%hich are to be pelted 
are removed b) motor 200 miles north to Hamburg to be 



Fio 88 -A scene on she Fsomns Fu ^ j”, th s /enseJ 

caged animals QPitfe£rfpi’ h ^ 

turned loose m woods of -40 to S8) 

acquire the requisite prime coat mthee > avoided 

Thus the wear frequentlj seen on cag an Fromm 

The marhetiog is done tl^ough all 

farm, where fox and mink pelts . . 

parts of the United States arc sent to be so ^Villiam 

The cvorld s largest nr.nh far^ .s 
Ontar,o. .here one.,uarrer ”f 

ate housed Here 7,000 animals . 



AMERICAN MAMMALS 


although the farm has been operated only since 1933 The 
value of the pelts produced in 1938 was estimated at $1,000,- 
000 Twent) five men are employed throughout the year on 
this mammoth ranch, where a million pounds of food is 
required to keep the colonj in good health 
These are the large farms For every ranch which has a 
hundred animals, there are countless farms which provide 
their ow ners with only a few dozen pelts each season Never 
theless these small establishments provide the fur trade with 
the greater share of ranch raised animals, and their numbers 
increase every year 

Breeding Fur Animals Most species on fur farms are kept 
closely confined, where they may be under the close scrutiny 
and care of the owner at all times 
Blue foxes have been raised on islands off coastal Alaska 
where they are permitted to roam free From the progeny 
of these anicnals other islands have been stocked The animals 
are fed fish, which are readily obtainable in sufficient numbers, 
or haur seal and sharks are utilized Blue foxes have been 
raised in captivity in a manner similar to those used in the 
production of silver foxes but the free island life seems to 
produce a finer fur Long Island, near Kodiak, Alaska, has 
likew ise been stocked w ith raccoon in recent y ears, and these 
animals haie now mcreased to a point where they hate real 
commercial value 

Efforts have been made to raise marten and fisher on a 
commercial scale, but it has only been within recent years 
the requisite breeding knowledge of these animals has 
obtained and with such data the breeding of these 
spec^ seems to merit further effort Neither animal is yet 
tais m quantities sufficient to warrant pelting any surplus 
(Fig 89) t- 5 ^ 

Muskrat farming is conducted extensively, but few musk 
rats are raised m confinement W A Gibbs has experimented 
considerably at Dorchester County, Delaware with the 
production of captive muskrats His efforts have not met with 
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much success, although several Ne\\ York breeders ha\e 
solved the problem of the commercial production of rausUats 
by confinmg them in pens One breeder has developed manage- 
ment technique to a point where production approximates 
the breeding potential of the species A smgle pair of year 
old muskrats have produced 22 } oung m a season The am 
mals are kept m ire pens 3 by 3 bj 4^ feet (^wide) connect 
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prevent poaching One corporation m Louisiana controls 
140,000 acres, ■while smaller tracts are maintained in Michi 
gan, Delaware, and New York Extensne ditching increases 
the available water and encourages muskrats to breed rapidly 
One marsh of 950 acres produced 4,205 muskrats m a single 
season where formerly the same area had never y lelded more 
than 700 pelts 

Mink are kept in small cages having an open run with 
a suitable nest box under co\er Usually these cages are 
placed under long covered alleys Mink are fed a mixture 
consisting of meat or fish, cereals, eggs, vegetables, milk, 
minerals, etc The food is always thoroughly mixed and 
ground up, which prevents the animals from storing the 
mixture in the nest box The mixture usually consists of 60 
per cent meat Cheef, beef liver and hearts, horse meat, pig 
liver and hearts, or fresh fish), cereals, of which fox bread or 
commercial cereal is most popular, ground green bone or 
bone flour, tomatoes, lettuce, spinach, carrots, and enough 
milk to make the mixture damp Adult mink are fed once or 
nvice a day and will consume 3 to 5 ounces daily Large 
producers can feed their animals at a cost of 1 cent a day 
Inasmuch as most animals are pelted when they are 7 to 
8 months old and good pelts have averaged more than $20 
uring the past nso years, it is obvious that a good profit 
may be realized from the animals if Joss through disease 
can be minimized Mink are bred durmg late February and 
March, producing an average of four young on the fur farms 
nti recently the greatest profit has been derived from the 
^ feeding stock, good animals bringing $75 to $100 
apiece The industry , to survne ultimately , must exist on the 
asis o pelt production alone, and such a situation appears to 
presail at the present time 




CHAPTER XVIII 


PREDATORY MAMMALS 


Dobing the past few years, militant efforts have been made 
to Mnserve onr vanishing wild b/e. Research by competent 
field naturalists on many fronts has provided us with new 
concepts of nature These studies, beside providing desirable 
monnation on methods which may conserve our native 
una, have Ukeunse dispelled many popular notions that 
ormerly existed Unfortunately, the laity has not been 
neat to the value of predatory species, and many, if 
not most, of these are still considered as “vermin." Predator}* 
mamma are ruthlessly destroyed in many states on the 
ssumption that their decrease will witness a revival of game 
popu ations Allurmg bounties, encouragement of vermin 
nipaigM, and the indjscnminate slaughter of predators has 
coDtmc, for years, yet there is little evidence that such 
^^ton killings have increased our game species. 

now believe this destruction of predatory animals 
f others are commencing to question the wisdom 

ot predator campaigns. Nevertheless, there sciU exists a 
arge mmonty charged with the administration of our wild 
of ® predator}' species has no place in the scheme 

, 'V restoration This group generally loses sight of 
tnc tact that since time began flesh eaters have preyed upon 
plant eaters to the mutual beneflt of both races. Predator}* 
species are a check to the undue increase of herbivores; with- 
fOn 
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attitude toward the predator 


out them the herbivores must mcrease until disease reduces 
their ranks or their food supply is exhausted, when they 
Speedily starve 

Olson^ reflects a changing ; 
when he ^vrites 

The extermination of predators is no lon^ » strictly j ^ 

for other tctors have en.ored in. ftctoia of , 

ruhrtic valor Wuh the last gmwuig ,,„„,„at.on of 

Wilderness, we are begmnmg to question tb 
Fedators. realizing that, after aU. lions, wolves and 
exceedmgly vital part of a primitive community, a w 

wodadi1^hthodrhc.trocolog.c.lad,«s™eotofdeFoto»^ 

froo. a touotty a charm aod u„.q»«ess which IS ® ih S 

a r.g.00 where ,h. large carnivores f 

Mtural alertness lacking to know above all t P , ^ „„ 

has t«en tampered with, is like Hie and with 

■Wilderness in all its forms is what the true o ,3]^ they 

this reabiation dawns a new apprecwMo" 
play 

Some may atgue that "rrsuct^n”^ 
by man has changed natural instances 

predator control must be practiced , suffice 

which show such a thesis to be Preser\e, covering 

In I906 the Grand Canyon Nationa Arizona, was 

almost the entire Kaibab Plateau and go\em 

established All killing of deer wa p mammals. 

ment hunters were employed to , ^je The removal of 

particularly the mountain lion ^ .^^5 inaease m the deer 

these predators resulted m a a food shortage 

herd So abundant did the> on was aggravated 

became imminent This u shared the food D} 1920 

b) thousands of li'estock " . ^ pf its carr) «ng capacit) 

the range was taxed be) ond the » Predators are 

Eventuall) many deer f^-^tcr will reach a 

now controlled so that t 
balance * 
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Paradoxical as it inaj seem, campaigns against predator) 
mammals may have the undesired effect of causing an increase 
m predation, which might in turn, through man s inter 
ference, ha\e a disastrous effect on prej species Wolf packs 
during the winter frequently kill more deer and other game 
than can immediately be consumed The carcasses are left 
where the> are struck down, but wolves invanabl) return to 
these kills, thus finding a ready meal when hunting p^o^es 
unsuccessful This storage habit is said to be instinctive in 
northern, wolves In fact, it is well knosvn to trappers that a 
frozen carcass perhaps several weeks old will be rev isited bj 
woU es and traps set about these caches often take an animal or 
u\o With increasmg use of poison and trap wolves are 
becoming more wary and give these old kills a w ide berth As 
a result, an abnormal situation prevails in which more prey 
must be taken to satisfy the pack Under conditions of equal 
sanctuary for both predator and prey such a deplorable condi 
tion would not exist 

In commencing on the simiJant) of feeding habits betiveen 
Russian and Michigan foxes, weasels and badgers McAtee 
cautions against overzealous control of predators He says * 

Only » fMT of the spec es can justlj be classed as cbieO) lojanoxis and the 
others under ordinary c rcumstances do more good than harm This *s 
inevitable from the very nature of predator prey relationships The flesh 
eaters must subs $t either d rectlj or ind rectly upon the vegetation con 
sumers Man s crops are chiefly segerable h«iCe these vegetation consumers 
include most of the creatures regarded as pests Any predator upon them is in 
some degree tnaos ally When animal crops are involved predators tfiay 
^me iniunous but this is a special case It should be recognized that m 
Nature nearly all predacious creatures tend to be beneficial from man s 
po nt of view and control plans and practices should be based on this 
understand ng 


COMPLEXITY OF PREDATION 
Few people unless the> are trained observers ha'C the 
power to observe the countless interdependencies howeser 
406 
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simple these maj be, which exist ail about us No species o 
animal or plant is self sufficient Danv in w as one of the ear ler 
naturalists to make clear the intricate and often 
relationships of nature, which are often term t e e o 
Life His classic example show mg the relationships 
cats and clover is known to all biologists It is not cu t 
enumerate manj similar examples A few mstances s 
the relationships w hich exist benveen predator} mamma s an 
game species will be gnen . 

The apparentl) msignificant mi(x of arctic coMtries 

an importance quite be> ond their small size an o ^ . 
ULe hares" they mcrease per.od.call, and 
disappear Cabot* has recorded the .mportance of th«e mrle 
rodents m Labrador In 1905 mice were not ^ 

dant, although caribou gyrfalcoos, hawks, ^ 

farrl, plentiful Th=follorsms,earmicearereisr.ncrlj abm 

dant and, with this increase, hawks nlaced bj the 

Foxes as ere nociceabl) sh) . abot^shot w oh er 

trappers Ptarmigan were fairl) n 

me which were full of toice Ha banks 

seen, although the silent wolves roamed along the rner 
feeding upon the mouse horde' 
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howl at night, caribou were moving into regions not visited 
in. several years Cabot says 

The bearing of the mouse situatioa on the human interests of the region is 
easy to see It affected all the game, food game and fur The abundance of 
mice tended to build up the ptarmigan, which are of vital importance in the 
winter Lving of the Indians, through the whole forested area of the Gulf 
LiLewise It built up the caribou herd by providing easier game than they 
for the ss olves 

The departure of the mice did the reverse, reducing the deer fcanbou] and 
ptarmigan, but it may have brought the deer migration as suggested, giving 
at any rate an easy year to the hard pressed Indians of the George At last 
they had good food and new clothes and lodges, in all of which necessaries 
they had gone very low They killed too many deer at Mistinipi, still very 
many passed south the next year There have been deer m the country ever 
since, with not many mice 

All mall It IS hard to itnagtneany other natural change which would has# 
affected the fortune sometimes the £ite, of all the other creatures of the 
peninsula, from man to fish, as did the coming and going of the mice froni 
1903 to 1906 Only fire could have done the like Nor were the shore people 
by any means untouched All their land game came and went, svas plenty or 
wanting, shy or easily taken, according to the supply of mice London and 
St Petersburg, easily, were affected through their great fur trade 
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sufficient Finally, through force of circumstance, the timtles 
added ducklings to their fare until the few ducks that refused 
to leave the marsh paid the penalty of their persistence by 
rarely bringing to maturity more than one or two yomg t 
last there came about a depreciation in the value of skun 
pelts, with a correspondmg loss of mterest on t e part o 
trapper, so that the progeny of the surviving 
gated at the old beach and devoured the eggs of the 
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good 5 ears the grouse, as they do m America, died off from 
disease because thej had become so populous At the same 
rime, the Non\ egians had a great drive to ipe out birds and 
animals of prey, eagles, foxes, martens, and other fur animals 
As the birds and predatory mammals have become scarcer, it 
has been noticed that the epidemics among willorv grouse 
have become mcreasingly worse Instead of more and better 
%m11ow grouse populations hat mg been produced bj supposed 
protection through ttidespread destruction of predators, the 
stock of these birds has become progressit elj more decreased 

It ttas suggested that the reason for this greater mortalic) 
itas this when a grouse became sicL with coccidiosis, it 
weakened and flew less readilj and was thus easier to catch 
As a result, in the old daj'S the predators used to catch the sick 
birds more readily than the health) birds and so prevented 
disease from becommg too severe, except after the birds had 
become ver) abundant 

When one engages on a study of any w ild species, he soon 
finds his attention drawn to other species in similar habitats 
After a few )ears evidence accumulates which discredits 
preconceived ideas m respect to such important factors as 
interrelations It is common knowledge that the red fox wiU 
not pass up a grouse dinner when oppominit) offers, even 
though his usual bill of fare is made up pri ma rily of small 
rodents, fruits, and berries Investigators who studied the 
grouse in Minnesota found that chipmunks were responsible 
for some mortalitj This little striped ground squirrel, so 
abundant m the Northern woods, was observed to roll grouse 
eggs from the nest, play with the eggs, and then hide them, 
usualh without breaking the shell Onenestwithtwelveeggs 
was isco\ered, but on the following da) the eggs were all 
gone Search revealed all the eggs hidden aw a) b) the 
chipmunk 

The red fox, fond as he is of grouse, e\ identl) finds it much 
easier to capture and dine on chipmunks Not onl) are the 
stripers far more numerous, but thev cannot take to the air 

410 
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as a grouse when pursued That foxes can and do destroy 
chipmunks is amply demonstrated by finding their remains 
in the stomachs and droppings of these anima s stu y 

the simple food chain below, we are at once ma e aware 
of the importance of considering these interrelationships 
The chipmunk is a predator of the grouse, the fox is a P«dato 
of both grouse and chipmunks But chipmunks are far more 
abundant than foxes, perhaps 200 rimes as numerom in a given 
area Inasmuch as the fox destroys far more of these ground 
squirrels than grouse, it might well be actual 

IS not only entitled to a few grouse but, further, - “ “ 
asset to this bird by its destruction of a far more potentially 
dangerous predator of the grouse ^ 

During a survey of the sage grouse m 
that ground squirrels were preying on these bir , ^ 

instance leaving only 3 or 4 chicks victimized by 

The nests of California V^y quai are^^ u,„eis, ,vhich 
the ground squirrels jeJuced,^ quail became 

were abundant, were ma y^ plentiful as in early 
increasingly abundant an were'^rcmoved from quail 

days Wherever the ground^ ^ ^ 

habitat, these birds increased * these ground 

badgers, foxes, and coyot«. "h-* ^ 1 

squirrels, would have a ” “‘^^„ts at ever)- opportunity 
Those who would p^^jerson,' who twites 
should heed the remarks of 
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and mountain goats that these animals had by 1920 become 
a serious nuisance and even a threat to human life After 
hundreds of bighorn had been trapped and shipped to restock 
depleted areas m the United States and Canada, the menace 
of overpopulation contmued The sheep actually stood on 
roadside embankments and, as motorists drew level with 
them, attempted to leap over the cars These leaps often fell 
short, with attendant damage to people and cars Rocky 
Mountam goats became so numerous that thej encroached 
and took possession of the upper bighorn ranges, driving the 
sheep to lower vallej levels Deer ran amuck m the city of 
Banff, destroying gardens and lawns and creating a general 
disturbance In an effort to reduce this excess dangerous 
population of deer and other big game animals, w ardens v\ ere 
instructed to cease killing predatory mammals Little change 
was noted for 3 years, then a perceptible decrease was observed 
m large game With an mcrease m their population due to 
protectiOQ, mountain hons once more became numerous and 
upon occasion actually entered the city of Banff, where the) 
killed deer and sheep B) 1930 the cougars had so routed the 
game herds that Banffites were alarmed and predator) animal 
control again came into force With the killing of a number 
of cougars, the herds have reinvaded the city and undoubtedl) 
will again become a problem if predator control is carried to 
extremes 
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^struction of Pests Detailed studies on the food habits of 
pr tory mammals have been conducted the world over, 
and It IS now generaUj recognired that these animals perform 
a use service m reducing rodents insects, and other pests 
of agriculture Naturalists generall) believe that considerable 
reliance can be placed on predator) species, such as skunks 
foxes, weasels, badgers, and co)otes, in prev entmg destruction 
b) injurioiw rodents Studies have long indicated that these 
species feed upon mice, ground squirrels, gophers, rabbits 
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and other species svh.ch often are respons.ble for much 

Un1XedrP«a=>tors e.^ a ^ 

on such forms, but it is hardl> neces r> of oro 

should not be placed on „.ce, capable 

tection aeamst rodents As an e r^.. often 

of producing a ^^^^“^.Cs’lorbreedmg predators 

rs-t—irrjr^ 


amt where the destrucrite^dentcvin no lo^er 

- predatory species are fnedi g larcV^degree ir is an 

mammal pests or iO|arioiis msec ^ numbers 

implication that those *P“‘“ , „^n to reduce them 

that human agencies must be ca ^ e- reader that all 
On the other hand, it is -U “-““f ^.^ireond-on^. 
narora/agencirr, including diseas , present certain 

and vertebrate enemies are O j ,e potential 

groups of animals from ;^=’n„d, it ma> alloit a 

productivity °“"‘^*Xpopolations in short ordCT The 
pest to reach unprecedentefl pop ebundantl) demon 

value of predatory “’“^fpredators do much to beep ttoe 

strated in this matter Ale p plagues hate been 

rodents in check Instances natural enemies, thus 

traced to the eradication ° population Hcmell 

permittmg a rapid mcrease m ^^^re purposel) 

states’ that a number of ><nts 8 r,,^re 

exterminated m Bohemi’ h.res that it « as 

occurred such a setete 'Pf ® 

necessat> to reintroduce the lox .mpress.on that 

The w-riter does not tfsh ™ The pursuit of 

predatory animals are sheep raising m ihe 

cenain litestocl. has of.en 

Milder parts of Ncth Canada, nhich olfciv 

where coyotes are raising s»PFf ’ ’ 

unusual opforrumo "/f L’ capable of doing ^.s 
fraction of the animals ,|13 
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results largel) from the abundance of coyotes It has been 
established that few co) otes regularly hunt sheep, and those 
that do are unusuall) w ary Onlj by the protection afforded 
by expert trappers can such a menace be eliminated 

As Game Animals While most hunters are bird minded 
there is an ever increasing army who follow the hounds in 
quest of certain predators Wherever the red fox occurs, 
hunters will be found who spend long days afield listening 
to the brassy notes of hounds ringing like bells on the frosty 
air E\en if the elusive one is not bagged, the hunter usually 
feels well repaid by a sight of Reynard 
As autumn approaches, the great Southern clubs organize 
their annual fox hunts Masters of the hunt must look to 
Northern trappers for their quarry New York foxes, trapped 
or dug from their dens as cubs, are shipped to Maryland, 
Virginia, and the Carolinas for these hunts Still hunting 
the fox finds much favor in New England 
Coursing for coyotes is becoming more popular yearly in 
our Western states Trained wolfhounds and greyhounds, 
which can usuall) outdistance and ovenake a coyote after 
a long spirited chase, are used exclusively The hunters 
follow on horseback, a dangerous procedure m some of the 
rougher sections, or follow the less hazardous practice of 
using a car When the dogs finally bring the coyote to baj , 
It is shot or clubbed bj one of the hunters Good dogs are 
instrumental m capturing man) co>otes m a single season 
Wildcats are regular!) bunted with dogs, and the spitting 
quaiT), treed after a chase, is usually considered high-class 
game b) both Eastern and Western sportsmen The pelt of a 
mountain lion, prepared into a rug or wall piece, is a troph) 
m^an) hunters treasure They are hunted with dogs wherever 
they occur in sufficient numbers in the Western states Several 
other predators are eagerl) pursued b) a large fratemit) of 
hunters^who find m them an unrivaled sport 

fur Values We have seen in Chap X\ni that the magni 
tude of the fur industr) and its reliance upon vvild<aught 
•114 * 
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Amencan fur bearers can scarcely be realized by the uu,„ 
tiated Young men and old “ . iVt 

income by harvesting the fur crop In 1928 
the fur catch in the United States was worth " 

the trapper Among the more important species 
to this Lh harvest are certain predatory 
fox. skunk, opossum, weasel, mink. ™ 

others Even in thickly settled districts 
Still be found m some numbers Coyotes sti 
limits of Denver, and fox tracks may yet be seen m the 
fallen snow a few miles from New or jp,nartments are 
The members of many -'XX^and pr"uita 
alive to the value of these furred p , , fur js un- 

hie protection for the by political pressure 

prime Other states, perhaps in 

rather than by biological const species and give some 

the alarming status of these ^ . f5,v misguided 

of them little or no protection vermin 

individuals have placed a price on which might 

and as a consequence X" .on jd .mprovement of 

better have gone toward rest 

game cover , oison‘“ believes tint the 

Keduction of Diseased instead of being a hazard, 

timber wolf in northern i _ After long in\esrigation, 

IS a distinct asset to big ga^e ^ j^.Hings are of old. 

he indicates that the great purelj salvage killings 

diseased, or crippled animals „oose for 

are assuredly not „f the unfit the breeding 

without the constant elim .. ...mulus 

stock would suffer The™“ primitoe element of 

to a herd s ““„, L game animals lose much ol 

danger iMthout which mm. 

their natural charm It h„boores and camiiorcs 

wilderness areas 

without danger CO the heru ^,5 
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In Ontario, timber wolves and coyotes, m spite of a bonnt) 
m which 33,000 ammals were destroyed at a cost to the 
Province of half a milli on dollars, do not appear to have been 
reduced maten3ll\ On the contrary, there is much evidence 
that wolves are increasing and the population appears to be 



91 Tbeeaiofihetiiase Prci^aos uax Trhxcxt Thesetisite 

wolres wJI ^ the eihjssted ioe bt: bj-doi^jso tfcei- lure iMi« rooa 

** ^ Cfctano the wolrei aci cwttos la j^te of a loa-n- hare tteaiily e- 

the ianse ttae £eer fea\e shcnni a covib^ roptUatioo i_«aie la the sassc 
ttmrofy assd ire actaaUr mesiirg ibn. rang- 

fearer now than 10 years ago, the effect hav mg been to 
kill off the surplus and make chmgs easier for the survivors 
In spite of this increase deer like\% ise have shown a remarkable 
increase not onK m numbers but m the extension of their 
range in Ontario at the same tim* thenolves were in -Teas mg 
This sure!> seems ample argument that predator control, at 
least in this instance is quite useless Mo-wrer it suggests 
•?16 
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that wolves or some other sizable predator is a “ 

Ontario (Fig 91) The bobcat kills maa> deer m 
em United Stati. destroying fawns and 
during the severe northern winter A Iwimtj ^ 

abl) lessened the bobcat population of Vermont b , P 

of their continued abundance, deer are on the ^ 

It IS most difficult to determine wheth^ ^ nPbealth and 
exercise any selection m them pre) or whet er ‘ j U 

virility of the prej species determine which -dividuahj *11 
be desLyed I a study of the lion in the mountain cotin^ 
of New Mexico and Ariaona, Hibben* 
which had been killed b> these cats » ^ eharac 

remains of the kill indicated abnonna ® ^ 

teristics. a fact which is Ulls at wiU and 

comcidence Many have claimed tha nkfainedbr Hibben 

takes the best as he chooses one lion indicated 

does not support this theor) in to scnLe do^\•n a 

he had made three **“*““? j svas finall> successful 
deer before he was , abscess in the region of 

only against a buck which ha . n ja^ae This condi 

the larynx, completel) i, and resulted direcrl) m 

tton had rendered breathing > 

Its capture by the puma (Fig . mammal persecution 

Those who indulge m fun c little studied and w ere 

m areas where the predator ,s kno^^’n regarding its 

as a consequence, scarcely ,^^glJconsidertheremar so 

relation to legitimate pre), j^eld obser%ations, states 

Errington,*’ who, after evre 
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tions that must disappear anj^vay, is madeatal It s ou no 
as a threat to the permanent nucleus, which, barring 

viromnent, will continue to occuf^ all livable quarters an pr “ 

annual surplus The surplus is strictly temporarj, an . 

generation » frittered away Whether taken by predators 
the surplus must disappear, population sooner or ter coinci 
tng capacity 

Limited predator control js pistified only under 
circumstances, for example, where a . or 

taken up its residence about the environs o as 

when skunks become unusually numerous on 
true significance of predation as a oatura p t ^ 

tnet with aU too meager study Until 
ships are better understood by the layman, ^ 

desirable mammals will continue to our \alu 

tually they must go Widespread fLe 

able predatory longer ovfrJook their true 

premises, is deplorable We pjay ,q nature 

significance and the importan 
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Strt< fmjuat, 301 
Sirtx palastns, 122 
Soncsdae, 33 
Spencer, Donald, 342** 

Sperfflophtle, 215, 226 
Sperry, Charles C , 137** 

^ SptUiale, 3S0 
spthgalt paffrius, 192 
<^uirTeJ. 47, 89. 119, 132, 133, 141. 170. 

192. 206, *254. 265. 28S, 294. 303. 333. 

374.388,392 . 

Abert, 299 
antelope ^ound, 143 
Asiatic, 3S9 

Colombian ^ouod, 183, 193, 231, 237, 




